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MHOSACHUTEJIBHAS 3AIINCKA

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA «MATEMATHUKA»

[Mpumepnas pabouas nmporpaMma 10 MareMmaTHke Juisi oOydaromuxcs S—9
KjgaccoB  paspaborana Ha ocHoBe DenepalbHOrO  rocyaapCTBEHHOTO
00pa3oBaTeNbHOr0 CTaHJAapTa OCHOBHOTO 0O0Iero oOpa3oBaHMs C Y4ETOM H
COBPEMCHHBIX MHPOBBIX T’peGOBaHHﬁ, NpEABABIACMBIX K MAaTEMAaTHUYCCKOMY
00pa3oBaHHIO, U TPAIUIMN POCCUIICKOTO 00pa30BaHusl, KOTOPbIE 00ECIIEUUBAIOT
OBJIAJICHUE KIIOYEBBIMU KOMIICTCHUOHUAMU, COCTABJIAIOIIUMHU OCHOBY JJId
HENPEphIBHOTO 00pa30BaHUS M CaMOpPa3BUTHSA, a TaKKe IEIOCTHOCTD
00IIEKYIBTYPHOT0, TMYHOCTHOTO ¥ IIO3HABATENBHOTO PA3BUTHS O0YJAIOIIUXCSL.
B paboueil mporpamme ydTeHBI HIEH H IOJOXKeHHsS KOHIEMINH pa3BUTHS
MaTemMaThdeckoro oopasoBanus B Poccuiickoit deneparuu.

B smoxy nngpoBoii Tparchopmamu Bcex chep 4eoBe9ecKOi AeITeNFHOCTH
HEBO3MOJKHO CTaTh OOpa3OBaHHBIM COBPEMEHHBIM YeJIOBEKOM 0Oe3 0a30BOif
MaTeMaTHYECKON MOATOTOBKH. YK€ B MIKOJIE MaTEMaTHKa CIY)KHUT OIOPHBIM
MIPEAMETOM TSI U3YHYCHUS] CMEXHBIX NUCLUIUIMH, a MOCIE IIKOIBl peaTbHON
HEOOXOMMMOCTRIO CTAaHOBHTCS HENpEphIBHOE 0Opa3oBaHWE, YTO TpedyeT
TIOTHOIICHHOW 0a30BOi 0011e00pa30BaTEIbHON MOATOTOBKH, B TOM YHCIIE H
MaTeMaTHYecKoi. JTO OOYyCIOBIEHO TEM, YTO B HAIIM THHU PACTET HYHCIO
npoecchii, CBA3aHHBIX C HETIOCPEICTBEHHBIM PUMEHEHNEM MAaTEMaTHKU: U B
cdepe SKOHOMHKH, U B OM3HECE, U B TEXHOJIOTHYECKUX OOIACTAX, U JaKe B
TYMaHUTapHBIX cdepax. Takum 00pa3oM, Kpyr MIKOITBHUKOB, JUIS KOTOPBIX
MaTeMaTHKa MOXET CTaTh 3HAYMMBIM IIPEIMETOM, PACIIUPSIETCS.

[MpakTHdeckass MONE3HOCTH MaTEMaTHKH OOYCIIOBIEHA TeM, YTo e&
NPEAMETOM  SABJSIIOTCS  (DYHJAMEHTaJbHBIE CTPYKTYpbl HAllero MHpa:
IIPOCTPAHCTBEHHBbIE (DOPMBI U KOJIMYECTBEHHbIE OTHOIIEHHS OT HMPOCTEUIINX,
YCBAaMBAEMbIX B HEIOCPEACTBEHHOM OIbITE, IO JOCTaTOYHO CJIOXKHBIX,
HEOOXOANMBIX JUISl pa3BUTHSI HAYYHBIX W MPHUKIAIHBIX HIeH. be3 KOHKpeTHbIX
MaTeMaTHYECKUX 3HAHWW 3aTPYAHEHO MOHMMAaHHE NPUHIUIIOB YCTPOKMCTBAa M
UCIIONIb30BAaHMSI COBPEMEHHOW TEXHUKH, BOCIPHATHE W HWHTEpIpETaIys
pa3HoOOpa3HOW COIMANBEHON, YKOHOMHYECKOH, IMOIUTHYECKOH HH(pOpMAIHH,
ManodQeKTUBHA TIOBCEAHEBHAs IPAaKTUUECKas JesATeNbHOCTh. Kaxmomy
YEJIOBEKY B CBOEH >XM3HM HPUXOIMTCS BBINOIHATH PacdéThl M COCTABISATH
AJITOPUTMBbI, HAXOAUTHL W TMPUMCHATH (l)OpMy.]'ll)l, BJIaAC€ThL TMPAKTUYCCKUMU
npuéMaMH TeOMETPHYECKUX M3MEPEHHUH U MOCTPOCHUH, YUTaTh MH(OPMAIIHIO,
NPE/ICTABIICHHYIO B BUJE TaOJHI, JUarpaMM H TpaduKoB, )XUTh B YCIIOBHSX
HEONpEACNEHHOCTY U IIOHMMAaTb BEPOSTHOCTHBIM XapaKTep ClydalHbIX
COOBITHIA.

OZHOBPEMEHHO C pacuIMpeHueM cdep NpUMEHEHHsT MaTeMaTUKd B
COBPEMEHHOM 00IecTBE BCE Oonee BaKHBIM CTAHOBUTCS MaTEMaTHYECKHH
CTHIIb MBIIUICHHUS, IPOSIBIISIONINICS B ONIPEAEIEHHBIX YMCTBEHHBIX HaBbIKaX. B
MPOLIECCE M3YUCHUS] MATEMATHUKU B apCeHAJI NMPUEMOB U METOMOB MBIIUICHUS



YeJIoBeKa ECTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS WHIYKIUS W ACTYKLHS,
0000IIeHne M KOHKpeTH3allus, aHallkM3 W CHHTe3, Kilaccupukanus u
cucreMaTHanys, adcrparupoBanue W aHajgorus. OOBEKTB MaTeMaTHYECKUX
YMO3aKJIIOUEHHH, TpaBWiIa HMX KOHCTPYHPOBAHHS PACKPHIBAIOT MEXaHH3M
JIOTHYECKUX MOCTPOEHHH, CIIOCOOCTBYIOT BBIpaOOTKE yMeHHUsI (pOpMYyJINPOBATH,
000CHOBBIBATh U JOKa3bIBaTh CYXJICHHUA, TEM CaMbIM pa3BUBAIOT JIOTHUYCCKOC
MBIIIUIEHHE. Benymiast pons HpHUHAUIEKUT MaTeMaTHKe M B (OPMHUPOBAHHH
aHFOpPITMI/I‘IeCKOﬁ KOMITOHCHTBI MBIIIJICHUA )51 BOCIIMTaHUU yMeHI/Iﬁ
HeﬁCTBOBaTB M0 3aJlaHHbIM aJIropuT™MaM, COBEPHICHCTBOBATH H3BCCTHBLIC U
KOHCTpYHpOBaTh HOBBIE. B mporiecce pemieHust 3ajad — OCHOBOM ydeOHOMN
JEATEIPHOCTH Ha ypOKaX MaTEMAaTHKU — Pa3BHBAIOTCS TAKXKe TBOpYECKasl U
MIPUKJIAIHAsT CTOPOHBI MBIIIIICHHS.

OOydeHne MaTeMaTHKe IAaET BO3MOXKHOCTH Pa3BUBATh y OOYUArOIINXCS
TOYHYIO, pAallIOHAIBHYIO U HH(POPMATHBHYIO pedb, YMEHHE OTOUpATh Hanboiee
MOAXOISIINE SA3BIKOBBIE, CHMBOJHMYECKHE, TIpaduyeckue CcpeacTsa Ul
BBIPaKCHUSI CYXKICHNH 1 HATJISIAHOTO MX NPEACTABICHUS.

HeoOxomnMpIM ~ KOMITIOHEHTOM  OOIIEH KyIbTYpsl B  COBPEMEHHOM
TONKOBAaHWM  SIBIISIETCS  OOIIee 3HAKOMCTBO C  METOJAaMH  ITO3HAHUS
JEHCTBUTEIBHOCTH, NPEICTABICHHE O MPEAMETEe M METOJAaX MAaTeMaTHKH, WX
OTIMYMN OT METOJOB JPYIMX €CTECTBEHHBIX M T'yMAaHHUTApHBIX HAyK, 00
0COOCHHOCTSIX NPUMEHEHN S MATEMATHKH JUIS PELICHUS HAYIHbBIX U IPUKIIQJTHBIX
3aga4y. TakuM oOpa3oM, MaremMaTHueckoe oOpa3oBaHHE BHOCUT CBOH BKJIAJ B
(dopMupoBanue o0MIeH KyIbTyphl YETOBEKA.

V3ydyenne MaTeMaTHKH TaKXe CIIOCOOCTBYET 3CTETHYECKOMY BOCIIMTAHHIO
YeJIoBeKa, MOHMMAHHIO KPacoThl M M3SIIECTBA MaTEMaTHIECKUX PACCYKICHUMH,
BOCHPUSATHIO T€OMETPUIECKUX (POPM, YCBOCHUIO UAEH CHMMETPHH.

HEJAN 1 OCOBEHHOCTHU U3YYEHUSI YYEBHOI'O ITPEJIMETA
«MATEMATHUKA». 5—9 KJIACCBbI

[IpuOpUTETHRIMHU IETSIMUA 00YUSHHSI MATEMATHKE B 5—9 Kitaccax sBISIOTCS:

*  (QopMHpOBaHHE I[EHTPAIbHBIX MATEMATUYECKHUX MOHITUN (4YHCIIO,
BEIMYUHA, TEOMETpUYECKas (Qurypa, ICpEMEHHas, BEpPOSTHOCTD,
(GyHKIMSA), 00eCIIeUMBAIOIIMX MIPEEMCTBEHHOCTh M MEPCIEKTHBHOCTh
MaTeMaTHIeCKOro 00pa3oBaHus 00yJaroIIXCs;

"  mojBeneHHE OOYYAIONIMXCA HA JOCTYIHOM [UIi HHX YpPOBHE K
OCO3HAHMIO B3aUMOCBS3M MATEMATHKH U OKDPYXKAIOLIEr0 MHUDA,
ITOHUMaHHUE MaTEMAaTHKH KaK 9acTH OOIIeH KYJIbTYpPBI YEIIOBEYCCTRA;

"  pa3BUTHC MHTCUICKTYAJIbHBIX M  TBOPYECKHMX  CIOCOOHOCTEH
00yJaroNuXcs, IMO3HABATEILHOW AaKTHMBHOCTH, HCCIIEIOBATEILCKUX
YMEHHH, KPUTUYHOCTH MBILIUICHUS, HMHTEpeca K  HM3YYCHHIO
MaTeMaTHKH;

»  (¢opmupoBaHHe (YHKIIMOHATFHOW MATEMaTHIECKOH TPaMOTHOCTH:



YMEHHUA paclio3HaBaTb IIPOABJIICHUA MAaTEMAaTUYCCKUX HOHHTHﬁ,
O6’beKTOB u 3aKOHOMepHOCTeﬁ B pCaJibHbIX XU3HCHHBIX CUTYyalIUAX U
NpU  M3Y4YEHHHM JPYIMX  Y4eOHBIX MNPEAMETOB,  MPOSBICHUS
3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyNHpOBaTh MUX Ha S3bIKE
MaTeMaTHKH ¥ CO3[aBaTh MAaTEMAaTHYECKHE MOJIEIH, IPUMEHSATh
OCBOCHHBIH MAaTEMaTHYECKHMH almapar Uil PpeImeHHs IPaKTHKO-
OPHEHTHUPOBAaHHBIX  33Ja4, HHTEPIPETHPOBaTh M  OICHUBATH
TIOJTY4EHHBIE PE3YIbTATHI.

OCHOBHBIE JINHUH COJEpKaHUs Kypca MaTeMaTuk B 5—9 kiaccax: «Hucna
U BBIYUCIICHUSY, «Anredpa» («Anredpanyueckrue BBIPAKEHHS», «YPaBHEHUS U
HepaBeHCTBaY), «DyHkmun», «I'eomerpus» («I'eomeTprueckue GUIypsl U UX
cBOMcTBa», «l3MepeHne TeoMEeTpHYEecKUX BEIUUYMH»), «BeposTHOCTE W
cTaTHCTHKa». JlaHHBIE JIMHWUM pa3BUBAIOTCS IApaJUIENbHO, KaxJas B
COOTBETCTBHH C COOCTBEHHOM JIOTUKOH, OJJTHAKO HE HE3aBUCHMO OJIHA OT APYTOi,
a B TECHOM KOHTaKTe W B3amMmopeilcTBuu. Kpome 3TOro, mx oObeauHsET
JIOTMYEcKasl COCTaBJSIOIIAS, TPAAMLHOHHO IpHCYyIas MaTeMaTuke |
MIPOHU3BIBAIOIIAS. BCE MaTEMaTHYECKHE KypChl U COJep)KaTelbHblEe JIMHUH.
CoopmynupoBanHoe B denepaibHOM ToCyIapCTBEHHOM 00pa30BaTelbHOM
CTaH/apTe OCHOBHOTO O0IIEro 00pa3oBaHusl TpeOOBaHUE «yMETh ONEPHPOBATH
MOHATUSIMH: ~ OTIPEJICJICHUE, aKCHOMa, TEeOopeMa, JI0Ka3aTelNbCTBO; YMEHHE
pacno3HaBaTb UCTUHHBLIC W JIOKHBIC BbICKAa3bIBaHUA, MPUBOAWUTHL MPUMEPHI U
KOHTPIIPUMEPLI, CTPOUTH BbLICKA3bIBAHUA W OTPULIAHUA BBICKa3bIBaHUI»
OTHOCHTCS KO BCeM KypcaM, a (OPMHUpPOBAaHHE JIOTHYECKUX YMEHUM
pacnpezensiercs MO BCeM rojaM OOydYeHHsi Ha YpOBHE OCHOBHOIO OOIIEro
obOpa3oBaHwUsI.

Conepxanne 00pa3oBaHMsA, COOTBETCTBYIOIIEE NPEAMETHBIM PE3yIbTaTaM
ocBoeHns llpuMepHoii paboueil MporpaMMbl, pacnpeacIEéHHBIM TI0 TOAaM
o0y4eHHs, CTPYKTypHPOBAaHO TaKUM OOpa3oM, YTOOBI KO BCEM OCHOBHEIM,
NPUHLIUIIMANBHBIM  BOTMpocaM OOydaromuecss oOpalnanuch HEOAHOKPATHO,
9YTOOBI OBJI/ICHNE MATEMAaTHIECKUMH ITOHATHAMHE M HaBBIKAMHU OCYIIIECTBIISUIOCH
MOCNIEIOBATENPHO M TIOCTYMAaTENbHO, C  COONIONCHHWEM  MpPUHIHUIA
MIPECMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYAJINCh B OOIIYI0 CHCTEMY
MaTEeMaTHYECKUX MPENCTABICHUH OOyJaromMXcs, pacIupsisi W yriayomsas eé,
00pa3ys IpOYHbIC MHOJKECTBEHHBIE CBSA3H.

MECTO YYEBHOI'O IIPEJIMETA «<MATEMATHKA»
B YYEBHOM IIJTAHE

B coorBerctBHn ¢ DenepanbHBIM T'OCYIapCTBEHHBIM 00pa30BaTENbHBIM
CTaHAAPTOM OCHOBHOTO 00mero o0pa3oBaHUs MaTeMaTHKa  SIBISETCA
00s13aTeNbHBIM TPEAMETOM Ha JTaHHOM ypoBHE oOpa3oBanums. B 5—9 xmaccax
yueOHBII mpenMer «MaremaTHka» TpPAaAWIMOHHO M3y4daeTcs B paMKax
CIIEYIOMMX yIeOHBIX KYpCcOB: B 5—O6 Kiraccax — Kypca «MaremaTuka», B 7—
9 kmaccax — KypcoB «AnreOpa» (BKIIOYAs JIEMEHTHI CTATHCTUKH M TEOPHU



BeposTHOocTel) u  «[eomerpusi». Hacrosimelr mporpamMmoii  BBOAUTCS
CaMOCTOSITENbHBIH y4eOHbIN Kypc «BeposiTHOCTb U CTaTHCTHKA.

Hacrosieit mporpaMmoii peaycMaTpuBaeTcs BEIICTICHUE B YICOHOM IUIAHE
Ha M3y4eHHEe MaTeMaTHKH B 5—6 Ki1accax 5 y4eOHBIX YaCOB B HEJIEIIO B TEUCHUE
Ka)XJI0T0 rojia 00y4eHusi, B 7—9 kinaccax 6 yueOHbIX 4aCOB B HEJICIIO B TCUCHUE
Ka)XI0T0 rofa o0y4eHus, Bcero 952 yueOHbIX yaca.

Tematuueckoe TIIaHHMPOBAHME YYEOHBIX KypCOB UM PEKOMEHIyeMoe
pacmpenienieHe  y4eOHOTO BpEeMEHHM I U3YYCHHS OTHENBHBIX TEM,
MIpeUI0K eHHBIE B HACTOSII el IIporpaMMe, HaJl0 pacCMaTpHUBaTh Kak MPUMEPHBIE
OPHEHTHUPHI B TIOMOIIH COCTABUTENIO aBTOPCKON paboyeli mporpaMMBl U IPExXIe
BCEro yuuTenmro. ABTOp pabodeil mporpaMMbel BOpaBe YBEIUYHTH FIIH
YMEHBIIUTD TPEATI0KEHHOE YHCIO YIEOHBIX YaCOB HA TEMY, YTOOBI YTIIyOUTHCS
B TEMaTHKY, OOJee 3aMHTEPECOBABIIYIO YUCHUKOB, MU HAIIPABUTH YCHIINS Ha
[IPEOJOIEHUE 3aTPyAHEHUM. JJOITyCTHUMO TaKXke JIOKaJIbHOE [epepacipeieeHue
1 [IEpPECTAaHOBKA JIEMEHTOB COJEPKaHUs BHYTpU JaHHOIO Kiacca. Konuuectso
MIPOBEPOYHBIX PaOOT (TEMATHIESCKUI H UTOTOBBIA KOHTPOJIb Ka4eCTBA YCBOCHHS
y4e0HOro MaTepuaia) U UX THUI (CaMOCTOSTENbHBIE U KOHTPOIBHBIE PaOOTHL,
TECTBI) OCTAIOTCS HA YCMOTpPEHHE YUUTENA. TakkKe yIUTeNb BIpPaBe YBEIUINUTh
WIA YMEHBIINTh YHCIO Y4eOHBIX 9acoB, OTBENEHHBIX B [IpuMepHOi pabodeit
mporpaMMe Ha  000OIIEHHE, TIOBTOPCHHE, CHCTEMATH3AIMIO  3HAHWUI
oOyvaromuxcs. EJAMHCTBEHHBIM, HO TIPHHIUINAIHHO BaKHBIM KPHUTECPHEM,
SIBISICTCA JTOCTIDKEHHE pPE3ylIbTaTOB OOYUEHUs, YKa3aHHBIX B HACTOSIIEH
porpaMMe.



IVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS
YYEBHOT'O NPEAMETA «MATEMATHUKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHU S

OcBoenne yueOHOro mpeaMmeTa «MareMaTHKa» JODKHO oOeclieduBaTh
JOCTIDKEHIE Ha YPOBHE OCHOBHOTO 0OmMIero 0Opa3oBaHUA CICAYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX 1 IPEAMETHBIX 00pa30BaTeIbHBIX PE3YIbTaTOB!

JIMYHOCTHBIE PE3YJIBTATHI
JInyHOCTHBIE pE3yNbTaThl OCBOCHMS NPOrpaMMbl y4eOHOro IpeaMera
«MaTemaTuka» XapakTepH3yIOTCS:

HanHOTl/I‘{eCKOG BOCIIUTAaHHE:

IIPOSIBJIECHUEM HMHTEpeca K IMPOLUIOMY M HAaCTOALIEMY POCCHUMCKOH
MaTeMaTHKH, I[EHHOCTHBIM OTHOIIEHHWEM K JOCTI)KCHHSIM POCCHHCKHX
MaTEMaTHKOB U POCCUICKON MaTeMaTUYECKON LIKOJIbI, K UCIOJIb30BAHUIO ITHX
JOCTIDKEHHH B APYTUX HayKaxX U MPUKIATHBIX cepax.

I'pasxpanckoe M yXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH IPak[aHMHA U PEaTU3alliH ero
npaB, MHNPEACTABJICHHUEM O MAaTEMAaTHYCCKHUX OCHOBaXx q)yHKHI/IOHI/IpOBaHI/ISI
Pa3IMYHBIX CTPYKTYP, SABJICHUH, IPOLEIYP IPakIaHCKOro odiecTBa (BHIOOPHI,
OTPOCHI U TIP. ); TOTOBHOCTBIO K 00CYKICHHIO STHIECKUX TIPOOIJIEM, CBI3aHHBIX C
NPaKTUYECKUM TPHUMEHEHHUEM [IOCTIKCHUI HAyKd, OCO3HAHHEM Ba)KHOCTHU
MOpAJIbHO-3TUYECKHUX MIPUHIIMIIOB B eI TEbHOCTH Y4EHOTr 0.

TpynoBoe BocnuTaHue:

YCTAaHOBKOM Ha aKTHBHOE Y4YacCTHE€ B pEIICHUU IPAKTUYECKUX 3a7ad
MaTeMaTUYECKON HaIpaBIECHHOCTU, OCO3HAHUEM Ba)KHOCTH MAaTEMaTU4ECKOIO
0o0pa3oBaHMsl Ha MPOTSHKEHUU BCEW XKU3HM VIS YCIEHIHON MpodecCUOHATbHOM
JIESITEIbHOCTH U Pa3sBUTHEM HEOOXOMUMBIX YMEHMH; OCO3HAHHBIM BBIOOPOM U
MOCTPOSHUEM HWHIUBHIYAJIbHOH TpPaeKTOpHUH OOpa3oBaHMsI M IKU3HEHHBIX
IUIAHOB C Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE.

JcTeTHYecKOe BOCIUTAHUE:

CIOCOOHOCTBEO K SMOIMOHAJIBHOMY M 3CTCTUYCCKOMY  BOCIIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/1ay, PElIeHUl, PacCy)KJICHUH; YMEHUIO BUJIEThH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

HeHHOCTl/l HAY4YHOI'0 MO3HAHUA:

OpUEHTAallel B JEATETbHOCTH HA COBPEMEHHYI0 CHCTEMY Hay4dHBIX
MpeJCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHUTHS YCIOBEKA, TIPUPOJIBI
1 o0IIecTBa, MOHMMAHUEM MATEMAaTHYCCKOW HAYKH KakK cephl 4eIOBCUYCCKOM
JIeSITEIbHOCTH, STanoB €€ pa3BUTUSl U 3HAYUMOCTHU U1 PAa3BUTUS IUBUIU3AIUY;
OBJIaJICHUEM SI3BIKOM MAaT€MaTUKH M MaTeMaTHYeCKOH KyIbTypol Kak
Cpe[lCTBOM IIO3HAHUA Mupa; OBJIAICHUCM HpOCTGﬁHJMMH HaBbIKaMH
HCCIIEIOBATEIbCKON IEATEILHOCTH.



duznyeckoe BOCHUTaHHe, GOpMHpOBaHHE KYJIbTYPbl 340POBbS H 3MOIHMOHAJIBLHOIO
Os1aronoryyus:

TOTOBHOCTBIO IIPUMEHAThL MAaTEMaTHYECKHE 3HAHUI B HMHTEpPECaX CBOETO
3lI0pOBBsI, BEACHHS 370pOoBOro obOpaza KWM3HM (370pOBOE THUTAHUE,
cOaaHCUPOBAHHBIA PEKUM 3aHATHA W OTABIXA, pEryispHas (usndeckas
aKTHBHOCTb); C(HOPMHUPOBAHHOCTHIO HaBbIKa pedieKCHH, NPU3HAHUEM CBOETro
IIpaBa Ha OMIMOKY M TAKOTO )K€ MpaBa JAPYroro YenoBeKa.

IKOJIOrHUYeCcKoe BOCIIUTAHHE:

OpHEeHTaIel Ha IPUMEHEHHEe MaTeMaTUYeCKUX 3HAaHUM [T pelieHus 3a1ad
B 00JIaCTH COXPAaHHOCTH OKPY)KAIOLIEH Cpenbl, MIIAHHUPOBAHUS IOCTYIIKOB H
OLIGHKH HMX BO3MOXKHBIX IOCIIEACTBHH UII OKpPYKAIOIIEH Cpelbl; OCO3HAHUEM
rJ100aJIBHOr0 XapaKkTepa SKOJIOTHYECKHUX MPOOJIEM U ITyTeil UX pelIeHHS.

JIMYHOCTHBIE  pe3yJabTaThl, oOecleyHBaIOIIMEe AJaNTALMI0 of0yvyamwlnerocss K
HM3MEHSIOIIUMCS YCJIOBUSIM COUANBHOI M IPUPOIHOIA cpeabl:

TOTOBHOCTBIO K JEHCTBHUSIM B YCIOBMSAX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO NesTeNIbHOCTh, B TOM
YHCIC YMEHHE YYHUThCS y JPYIHX JIIOJCH, NPUOOpETaTh B COBMECTHOM
JIEATEILHOCTY HOBBIE 3HAHUS, HABBIKU U KOMIIETCHI[UNA U3 OIIbITA IPYTUX;

HEOOXOMUMOCThIO B ()OPMHPOBAHUU HOBBIX 3HAHHWA, B TOM WYHUCIIEC
(GbopMyIHpOBaTh HEH, MOHATHS, TMIIOTE3bI 00 OOBEKTaX U SIBJICHHSX, B TOM
YHCJIe paHee HE M3BECTHBIX, OCO3HABATH ACQUIIUTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYAllMIO, BOCHPUHHMATh
CTPECCOBYIO CHTYallMI0 KaK BBI3OB, TPEOYIOIIUNA KOHTPMEP, KOPPEKTUPOBATH
MIPUHUMAaeMbIe PEIIeHNs W NeHCTBUS, (POPMYIUpOBAThL M OIEHUBATH PUCKH H
MTOCTEACTBYSI, (HOPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOCHHS POrpaMMbl y4eOHOrO INpeaMera
«MatemaTuka XapaKTepU3yTCsa OBJIaICHUEM VHUBEPCATbHBIMU
RO3HABAMENbHBIMU  OCLICIBUAMY,  VHUBEPCATbHOIMU — KOMMYHUKAMUGHBIMU
OelicmeuaAMYU U YHUBEPCATbHbIMU PezyIAMUGHbIMU OeliCMBUAMU.

1)  VHhusepcanvnvie  nosnasamenwuvie — Oelicmsus — obecneduusarom
Gopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00YUArUUXCA (0C8O€EHUE
Memo008  NO3HAHUS  OKPYICAOWe20  Mupa;, NpuMeHeHue  J0SUYEeCKUX,
uccne008amenbCKux onepayuil, ymerull pabomams ¢ uHgopmayuei).

ba3oBble JJoruveckue aeicTBUA:

- BBISABIIATH u XapaKTCpHU30BaTh CYHICCTBCHHBIC MIPpU3HAKHN
MaAaTEMaTHYCCKUX O6’LGKTOB, HOHﬂTHﬁ, OTHOIICH Uit MCKAY NOHATHUAMU,
(POpMyHI/IpOBaTB ONpCACICHUA HOHﬂTHﬁ; YCTaHaBJIMBATb
CyIHeCTBeHHBIﬁ IMpU3HAK maccmbnxaunn, OCHOBAaHMA JIA O606III€HI/I$I
1 CPpAaBHCHUS, KPUTEPUHN IIPOBOAUMOTI'O aHAJIN3a,



BOCIIPUHHMMATh, (OPMYJIMPOBaTh W TNPEOOPa3OBBIBATH CYXKICHHUS:
yTBEpAMTENbHbIE W OTPHULATENbHBIC, CIMHUYHbIC, YaCTHBIC U OOIINE;
YCIIOBHBIE;

BBISBJISITh ~ MAaTEMAaTHYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U
HNpoTHBOpeuns B (pakTax, NAHHBIX, HAOMIOACHHAX W YTBEPXKACHUIX;
npeylaratb  KpUTEpUH 11 BBIABICHHMS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHU;

ZleNaTh BBIBOJIBI C MCITOJIBb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX U
HMHIYKTUBHBIX YMO3AK/IIOUEHNH, YMO3aKIFOUEHUH 10 aHAJIOTHY;
pa3bHupaTh I0KA3aTENILCTBA MATEMATHYECKUX YTBEP)KICHHUH (IPsIMBIC U
OT  INPOTHUBHOrO), TPOBOAUTH  CAMOCTOATEIBHO  HECIIOXKHBIC
JI0Ka3aTeNnbCTBA MaTeMaTHIeCKUX (bakToB, BBICTPanBaTh
apryMEHTALUIO,  NPUBOIUTH  NPUMEPBl W KOHTPHPHUMEPHI;
000CHOBBIBATh COOCTBEHHBIC PACCYKICHHS;

BBIOMpATh CrIocod penieHust yuyeOHOI 3a1aun (CpaBHUBATH HECKOJIBKO
BapHUaHTOB pEIICHUs, BHIOMpaTh HauOoiee MOAXOAAMUN C y4ETOM
CaMOCTOSITENIbHO BBIJICTICHHBIX KPUTEPHEB).

ba3oBble ucciie0BaTeIbCKHeE IeiiCTBUS:

UCIONB30BaTh BONPOCHI KaK HUCCIENOBAaTENbCKUIl HMHCTPYMEHT
MO3HaHUs; (POPMYIHPOBATH BOIPOCHI, (PUKCHPYIOIINE MPOTHBOPEUHE,
npo0JieMy, CaMOCTOSITEIbHO YCTaHAaBIMBATh HCKOMOE U JIAHHOE,
(hopMHUpOBATH THITOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UIIMIO, MHEHUE;

MPOBOJIUTH 1O CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECIOXKHBIN
9KCIIEPUMEHT,  HEOOJBIIOE  HCCIEJOBAHHE 0  YCTAHOBICHUIO
0COOCHHOCTEH MaTeMaTHYECKOro OOBEKTa, 3aBHCHMOCTEHl OOBEKTOB
MEXy COOOI;

CaMOCTOSTENIFHO  (DOPMYITHPOBATE  OOOOIICHUS ¥  BBEIBOJABI IO
pe3yabTaTaM MPOBENEHHOrO HAONIONEHUsSI, HCCIICIOBAHUS, OI[CHUBAThH
JIOCTOBEPHOCTh MOJTYYCHHBIX PE3yIbTATOB, BEIBOJAOB U 00OOIICHUI;
MIPOTHO3MPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCa, a TAKXKE BBIJBUIATh
MIPE/IIONIOKEHHUSI O €TO PA3BUTHHU B HOBBIX YCIIOBUSAX.

Pabora ¢ undopmanmeii:

BEISBIIATh HEIOCTATOYHOCTh W M30BITOYHOCTh MH(OpMAINH, TaHHEIX,
HEOOXOMUMBIX JUTS PEUICHUS 3a/1a4H;

BBIOMPATh, aHAIM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIIPETUPOBATH
HH(POPMAIIUIO Pa3TUYHBIX BUIOB U (OPM IpEACTaBICHNUS,

BBIOMpAaTh (HOpMY TPEACTABICHUS WH(POPMALMU U HLTIOCTPUPOBATH
pelaeMbie 3aaud CXEMaMH|, JuarpaMMaMH, HWHOW TrpaduKoil U uX
KOMOMHAIMAMU;

OILICHUBATh HAIAEKHOCTh MH(DOPMAIMH 110 KPUTEPHUSM, TIPEAT0KECHHBIM
YUUTETICM WIH CPOPMYITUPOBAHHBIM CAMOCTOSITEIBHO.



2)  Vuusepcanvnvie  KommyHnukamuenele — Oelicmeus — 0becneuusaiom
CHOPMUPOBAHHOCIL COYUATLHBIX HABLIKOE OOYUAIOUUXCAL.
O01enne:

®  BOCIPUHUMATh M (OPMYJIHPOBATh CYXIEHHS B COOTBETCTBHU C
YCIOBUSIMU M LENSAMH OOIICHUS; SCHO, TOYHO, IPAMOTHO BBbIPaXkaTh
CBOIO TOYKY 3pPEHHS B YCTHBIX W IHCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS 110 XOAY PEIICHH 3a/laui, KOMMEHTHPOBATh MONyYCHHBII
pe3yJnbTaT;

= B Xoze 0OCYXIEHHS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOi
TEMBI, TIPOOJIEMBI, pelacMoi 3aJaur, BHICKAa3bIBATh UAEH, HAIICICHHBIC
Ha TIOMCK PEIICHHS; COIOCTaBIISATh CBOM CYXICHHS C CYXICHUSIMHU
JPYTHX YYacTHHKOB JIHAJIora, OOHapyXHMBaTh pa3lIMuue M CXOICTBO
TIO3UIMH; B KOPPEKTHOH (opme (HOpMyIHpOBaTh PA3HOTIIACHS, CBOU
BO3paKEHMS;

"  QpeICTAaBIATH  pe3yNbTaThl  pElIeHHs  3aJadyd, OSKCIEepHMEHTa,
WCCIIEZIOBaHUs, TPOEKTa; CaMOCTOSATEIbHO BBIOMpaTh  opmar
BBICTYIUICHHSI C Y4€TOM 33/a4 TpEe3eHTallud M O0COOCHHOCTEH
ayJAUTOPHH.

CoTpyaHUYECTBO:

- IIOHUMAThb )44 HUCIIOJIB30BAaTh MpeuMymiecTBa KOMaHﬂHOﬁ u
WHIUBHYaJIbHOM paOOTHI IPU pElIeHNU YU4eOHBIX MaTeMaTHUECKUX

- 3a7a4; NOpUHUMATH MLCIb COBMECTHOH JACATCIIBHOCTH, INIAHUPOBATH
OpPTaHU3AIMI0 COBMECTHOM pabOThI, paclpenensTh BUABI pPadoT,
JIOTOBApUBAaThLCS, 00CYKIaTh MPOIECC U pe3yibTaT paboThl; 0000IIaTh
MHEHHSI HECKONIBKUX JIFO/ICH;

"  y4acTBOBaTh B TPYNMIOBHIX (opmax paboTel (0O0CYXIeHUsS, OOMEH
MHEHHSIMH, MO3TOBBI€ IITYPMBI 1 JIP. ); BBIIIONHATH CBOIO YacTh pabOTHI
U KOOPAMHUPOBATh CBOM ACHCTBHS C APYIMMH YJICHAMH KOMaH[pI;
OLICHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIUII MPOIYKT IO KPUTEPUSIM,
cOpMyIMPOBAaHHBIM YYaCTHUKAMH B3aUMOJIEHCTBHSI.

3) Yuueepcanvuvie pecynamugnuie deticmsus obecneyusarom gopmuposanue
CMBICTI0BBIX YCIMAHOBOK U MHCUSHEHHBIX HABBIKOG JUYHOCTIU.
CaMoopraHnsaunﬂ:
®  CaMOCTOSITEIBHO COCTaBJIATh IUIaH, aITOPUTM pEIICHHS 3a4aun (WiH
€ro 4YacTp), BBIOMpATh CIIOCOO pEHIeHUS C YYETOM HMMEIOIIUXCS
pecypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTUpOBaTh U
KOPPEKTHPOBATh BAPUAHTHI PELICHUI ¢ y4ETOM HOBOM HH(OpMAaLIUH.

CaMOKOHTPOJIb:
- BJIaJICTh CIIOCOOAMU CaMOIIPpOBEPKHU, CAMOKOHTPOJIA IIporecca U
pe3ysbTaTa peneHusl MaTeMaTHIECKON 3a1a4u;
"  IpeABHAECTh TPYAHOCTH, KOTOPHIE MOI'YT BO3HHKHYTH IPH PCIHICHHUH



3a/laud, BHOCHUTh KOPPEKTHUBBI B JEATENbHOCTh HA OCHOBE HOBBIX
00CTOATENLCTB, HAIIEHHBIX OLIMOOK, BBISIBICHHBIX TPYJHOCTEH;

®  OICHMBATH COOTBETCTBHE PE3yJIbTaTa ACATEIBHOCTH MOCTABICHHOH
HeTd M YCIOBUSM, OOBSCHATH NPHWYMHBI IOCTIDKEHHS — WIH
HEJIOCTIKEHUS] ~ LIeNIM, HAaXOJWTh  OMMOKY, JaBaTh  OIECHKY
MIPUOOPETEHHOMY OTIBITY.

HNPEJMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbraThl ocBoeHUs [IpumepHo# pabodeil mporpammsl 1Mo
MaTeMaTHKe IpEICTaBIeHbl 10 TofaM OOydYeHHs B CIEAYIOLIMX paszenax
OporpaMMbl B paMKaX OTHENBHBIX KypcoB: B 5—6 Kigaccax — Kypca
«Maremaruka», B 7—9 Kiaccax — KypcoB «Aurebpa», «['eomeTpus»,
«BeposSITHOCTD U CTATUCTHKAY.

Pa3Butue noruyeckux npencTaBIeHU U HABBIKOB JIOTHYECKOTO MBIIUICHHS
OCYLIECTBIISIETCS. Ha TMPOTSDKEHUH BCEX JieT OO0y4eHHs B OCHOBHOM IIKOJNE B
paMKax BceX Ha3BaHHBIX KypcoB. [Ipeanonaraercs, 4To BBITYCKHUK OCHOBHOM
LIKONBI CMOXET CTPOMTh BBICKA3bIBaHMS M OTPHUIIAHUSA BBICKA3bIBAHUH,
pacro3HaBaTh MCTHHHBIE U JIOXKHBIC BBICKA3bIBAHMS, NMPUBOAUTH NPUMEPHI U
KOHTPIPUMEPH], OBNIAJEeT MOHATUAMHU: OIpEAeICHUuEe, aKCUOMa, TEeopeMa,
JIOKa3aTeNbCTBO — M HAYIUTCS UCIONb30BAaTh UX IPHU BBIMOIHEHUN Y4eOHBIX U
BHEY4YEOHBIX 3a/1a4.
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PABOYAS ITPOTPAMMA YYEBHOT'O KYPCA
«MATEMATHUKA». 5—6 KJIACCBbI

HEJHU U3YYEHUSA YYEBHOI'O KYPCA
[puopuTeTHBIMH LETSIMUA 00Y4YEHHSI MaTeMaTHKe B 5—6 Kilaccax SIBIISIOTCS:

"  [pojoinKeHHE (OPMUPOBAHUS OCHOBHBIX MATEMAaTHYECKHX IOHSTHUM
(uncio, BenMYMHA, reoMmerpuyeckas ¢urypa), obecreunBarOIIUX
NPEEMCTBEHHOCTh U IIEPCIIEKTHBHOCTh MATEMAaTHYECKOr0 00pa30BaHUs
00yJaroIUXCs;

"  pasBUTHE WHTEUICKTyaIbHBIX W  TBOPYECKHX  CIIOCOOHOCTEH
00y4aroIuxcsi, MO3HABATEIbHOW aKTUBHOCTH, MCCIIEI0BATEILCKIX
YMEHUM, HHTEpeca K U3yUECHHUIO MaTEMaTHKHY;

" moxBeieHHE OOYYAIOUIMXCS HA JOCTYIHOM [UIi HUX YpPOBHE K
OCO3HAHMIO B3aUMOCBSI3U MATEMATHKU M OKPYKAIOIIEro MUpa;

*  (opmupoBaHrne (YHKIMOHAILHOW MAaTEMaTHYCCKOH IPaMOTHOCTH:
yYMEHHsI PAcClO3HABATH MAaTEeMaTHYECKHE OOBEKTHI B peEalbHBIX
JKHU3HEHHBIX CUTYaLUsX, IPUMEHSATh OCBOCHHBIC YMEHHUS JJIsl PEIICHNUS
MPaKTHKO-OPUEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBATH MOJYUYCHHBIC
pe3ylibTaThl M OIIEHMBATh HMX HA COOTBETCTBUE MPAKTUYECKOM
CHUTYaIHH.

OcHOBHBIC JINHHM COJIEp)KaHMS Kypca MaTeMaTWku B 5—O6 Kiaccax —
apudMeTHIecKkass W TeOMEeTpHYecKas, KOTOpbIE pPa3BHUBAIOTCS MapaIeNbHO,
KaXJast B COOTBETCTBHH C COOCTBEHHOM JIOTUKOH, OJTHAKO, HE HE3AaBUCHMO OJHA
OT JpYyrod, a B TECHOM KOHTAaKTe M B3auMojeiicTBuu. Takxke B Kypce
MIPOUCXOUT 3HAKOMCTBO C 3JIEMEHTAMH aJIreOphl M ONHUCATENBHON CTAaTHCTUKH.

N3ydenne apuhMeTnecKoro MaTepruala HaYMHASTCsl CO CHCTEMATH3aLUH 1
pa3BUTHs 3HAaHUU O HATypaJbHBIX YHCIAX, MOJYYEHHBIX B HaYaJIbHOM IIKOJIE.
[Ipn 5TOM COBepIIEHCTBOBAHNE BBHIYMCIUTEIBHOW TEXHUKH M (hopMupoBaHue
HOBBIX TEOPETHYECKUX 3HAHMM COYETAeTCd C Pa3sBUTHEM BBIYMCIHTENBHOM
KYJABTYpPBl, B YaCTHOCTH C OOy4YeHHEM INPOCTEHIIMM HpHEMaM HPUKUIKU H
OLEHKH pe3ydbTaTOB BbIUUCICHUN. M3yueHMe HaTypalbHBIX  YHCEN
IpoaoJKaercss B 6 Kinacce 3HAKOMCTBOM C HAayaJlbHBIMU TOHSTUAMHU TEOpUU
JETUMOCTH.

Jpyroii kpynHblii OJIOK B COAEpXKaHUM apU(PMETHYECKOH JIMHUM — 3TO
npo6u. Havasmo n3yueHusi OObIKHOBEHHBIX M JICCSITAYHBIX APOOCH OTHECEHO K 5
KJaccy. DTO MepBbIN ATall B OCBOSHUH JPo0ei, Korja MpOUCXOJUT 3HAKOMCTBO
C OCHOBHBIMHM HJEAIMH, TOHATHAMHU TeMbl. IIpu 3ToM paccMmoTpeHHe
OOBIKHOBEHHBIX JIpo0eil B TMOIHOM 00BEME TMPENIIEeCTBYET HW3YyYEHUIO
JECATUYHBIX APOOCH, YTO LEIeCO00pPa3HO C TOYKH 3PESHUSI JIOTUKH W3JIOKEHHUS
YHCIOBOM JIMHWM, KOTJIa TIpaBmiIa AEHCTBHN C MECATUIHBIMH IPOOSIMU MOKHO
000CHOBAaTh YK€ W3BECTHBIMH aJTOPUTMaMH BBINIONHEHUS JeHCTBUI C
OOBIKHOBEHHBIMU APOOSMH. 3HAKOMCTBO C JCCITHUIHBIMH IPOOSMHU PACIIUPHUT
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BO3MOXHOCTHU JIsI IIOHUMAaHUA OGy‘-IalOHLI/IMI/ICH MPUKIAJHOTO IIPUMEHCHUSA
HOBOM 3allMCU IpU U3YYEHHUU JAPYTrUX IPEIMETOB M IIPU INPAKTUYECKOM
ucrnons3oBannu. K 6 kiaccy oTHec&H BTOPOM 3Tam B M3ydeHUW ApoOel, rie
IpOUCXOAUT COBCPIICHCTBOBAHME HABBIKOB CpaBHCHHA U npe06pa303aHI/Iﬂ
npoGeﬁ, OCBOCHHME HOBBIX BBIYHCIUTCIBHBIX aJITOPUTMOB, OTTAYHMBAHUC
TEXHUKHU BBIYMCIICHHI, B TOM YMCII€ 3HAYEHUH BBIPAXKEHUMN, COAEP)KAIIUX U
OOBIKHOBEHHBIC, U JECATUYHBIC IPOOW, YCTAaHOBICHHE CBA3CH MEXIy HHUMHU,
paccMoTpeHne TpHUEMOB pelIeHus 3agad Ha Apobu. B Hauvame 6 kmacca
MIPOUCXOAUT 3HAKOMCTBO C ITOHATHUEM ITPOLICHTA.

OCc00EHHOCTEBIO N3YYCHUA TIOJIOKHUTCIIBHBIX MW OTPUHATCIBHBIX YUCCIT
SIBIISICTCA TO, 9YTO OHHM TaK)K€ MOTYT PaCCMaTPHUBATHCS B HECKOIBKO 3TaroB. B 6
KJIacce B Hayayie n3ydeHus TeMbl «lloiokuTenpHbIe U OTPUIATENbHBIE YHCIIaY»
BeIIesieTcss montema «llenple Wmcmay, B paMKax KOTOPOH 3HAKOMCTBO C
OTPHUIATETHHBIMA ~ YWCIAMH ¥ JCHCTBUSAMH C TOJOXUTEIbHBIMH |
OTPHIATETHFHBIMH YHCIAMHU TIPOUCXOUT HA OCHOBE COIEPKATEIHHOTO MOIX0/1a.
3TO MO3BOJISIET HAa JOCTYITHOM YPOBHE MIO3HAKOMUTH YUAIIUXCS IIPAKTHYECKH CO
BCEMH OCHOBHBIMH MOHSATHSIMH TEMBI, B TOM YHCJIE U C IPABHJIAMH 3HAKOB IIPH
BEITIOTHCHUH apU(PMETHICCKUX ACHCTBUNA. V3ydueHne paliOHANBHBIX YHCET Ha
9TOM HE 3aKOHYHTCA, a OyAeT IMPONODKEHO B Kypce anreOpsl 7 Kiacca, 9To
CTaHET CIICAYIONINM IIPOXOIOM BCEX NMPHHIUIHAIHHBIX BOIPOCOB, TEM CAMBIM
pasaencHrue TPYTHOCTEH o0JieryaeT BOCIPHUATHE MaTepHala, a paclpeneicHue
BO BPEMEHH CIIOCOOCTBYET IPOYHOCTH MPHOOPETAEMBIX HABBIKOB.

[Ipu 00ydYeHNH pelIeHUI0 TEKCTOBEIX 3a/1a4 B 5—O6 KIaccax HCHONB3YIOTCS
apupMeTHIeCKHe TPUEMBI pelIeHus. TeKCTOBBIC 3allaud, pelIacMble MpH
0TpabOTKe BBIYHCIHUTEIFHBIX HABHIKOB B 5—06 KiaccaX, paccMaTpUBAIOTCS
3a/1a4dl CIEYIOIIMX BUJIOB: 3aJlaud Ha JBW)KEHUE, HA YacTH, Ha MOKYIKH, Ha
paboTy M TPOM3BOJUTEIHHOCTD, HA MPOICHTHI, HA OTHONICHUS U MPOHOPIIHH.
Kpome TOro, oOydaromiyecs 3HAKOMSTCS C NpUEMaMH pEIICHHs 3a1ad
nepedopoM BO3MOXKHBIX BAapUAHTOB, ydaTcsi paborath ¢ wuH(pOpMAIMEH,
MIPEICTABICHHOW B (hOpME TAOIHI] WIIK AUATPAMM.

B IlpumepHnoi#t pabodyeit mnporpamMme mpenycMOTpeHO (HOpMUpOBAHUE
NIPOTIEIGBTUYECKUX airedOpandecKux NpeAcTaBiIeHui. bykBa kak CHUMBOJI
HEKOTOPOTro Yucja B 3aBUCUMOCTH OT MAaTEMaTUYECKOTO KOHTEKCTa BBOAMTCS
MOCTETEHHO. bykBeHHasi CUMBOJIMKA TUPOKO MUCHONB3YETCS MPEXKIAE BCErO IS
3amicu OOLIMX YTBEPXKACHHH W IPEUIOKEHUH, (HOpMyls, B YaCTHOCTH IS
BBIYUCIICHUA T'COMETPUICCKUX BEJIMYNH, B KAYECTBE «3aMECTUTEIIA) YUCIa.

B kypce «MaTtemaTHKN» 5—6 KIIaCcCOB MpeICTaBICHA HATJISAHAS TEOMETPHSI,
HampaBJICHHass Ha pPa3BUTHUC O6p8.3HOFO MBIIIJICHUA, TIPOCTPAHCTBEHHOI'O
BOOOpakeHHUs, M300pa3UTENbHBIX YMEHHUI. DTO BaXXHBIH 3Tall B HM3Yy4CHHH
TeoOMETPUH, KOTOpI:.II\/’I OCYHICCTBJIACTCA Ha HAITIAAHO-IPAKTHYCCKOM YPOBHCE,
OIMpaeTCsl Ha HATJISAAHO-00pa3HOe MBIIUIEHHE oOydJaromuxcs. boxbmas ponb
OTBOIWTCS ~ TPAKTUYECKOH  JesTEeNbHOCTH, OMBITY,  DKCIIEPHMEHTY,
MonenupoBanuio. O0ydaronirecs 3HAKOMATCS C TEOMETPUIECKUMHU (UTypaMu
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Ha TUIOCKOCTH U B IIPOCTPAHCTBE, C UX MPOCTEHIINMU KOHPUTYpaLUsIMH, y4aTCs
n300pakaTh MX Ha HEJIMHOBAaHHOW M KJIETYATOH Oymare, paccMaTpHBaIOT UX
IIpOCTENIINE CBOMCTBA. B mpouecce n3ydeHus HarsiHOW I€OMETPUM 3HAHUS,
MOJNyYeHHbIE O0YYalolIMMKCS B HAyallbHOM IIKOJE, CHCTEMAaTHU3HPYIOTCS H
pacHIupPSOTCSL.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yueOHOMY IUIaHy B 5—6 KJlaccaX M3ydaeTcsli HHTEIPUPOBAHHBIH
npeaMer «MaTemaTukay, KOTOPbIH BKJIIOYaeT apu(METHYECKHH Marephai H
HarIAAHYI0O ICOMCTPUIO, a TAKXKE IMPOINECACBTUYCCKHUE CBCACHUA U3 anre6p1)1,
9JIEMCHTBI JJOTMKH U Hadajla ONHCcaTeIbHON CTATUCTUKU.

VYueOHblil 1aH Ha U3y4YeHHEe MaTeMaTHKK B S—6 KilaccaX OTBOAUT HE MEHee
5 y4eOHBIX YaCOB B HEJIENIO B TEYCHUE KAXKIOr0 rojia 00yueHHs, BCEro He MeHee
340 y4eOHBIX 4acOB.

COAEPXKXAHHUE YYUEBHOT' O KYPCA (ITO TOAAM OBYUYEHUSA)
5 kacc

Hamypanshste uucna u nyv

HarypanbHoe umcno. Psin Hatypanbhbeix umcen. Yucno 0. M3o0paxenue
HaTypaJbHBIX YUCEN TOYKAMU HA KOOPAMHATHOM (UMCIIOBOW) TPSIMOM.

[ozuionHast cucrema cuucieHus. Pumckas Hymepanuss Kak TpHMEp
HEIO3UIIMOHHON CHCTEMBI CUMCIeHHs. JleciTUUHAas CUCTeMa CUMCIIEHHS.

CpaBHeHHE HaTypaJbHBIX YHCEN, CPABHEHHE HATYPaJIbHBIX YHCEN C HYIEM.
Crioco0r1 cpaBHeHHs. OKpyTiIeHHE HATYpaIbHBIX YHCEI.

CrnoxeHue HaTypaJIbHbIX YHCEIT; CBOWCTBO HYIS IPH CIOKEHUU. Brrunranue
KaK JeWcTBHE, OOpaTHOE CIOXKEHHWI0. YMHOXEHHE HATypalbHBIX 4YHCET,;
CBOICTBA HYJISI M €IMHULIBI TPU YMHOXKeHHH. JlesieHue Kak AeicTBre, 00paTHOe
yMHOXeHNI0. KOMIOHEHTHI JeHCTBUH, CBS3b MeXAy HuMu. [IpoBepka
pe3yibTaTa apudmerndeckoro neiictus. IlepemecTuTeTbHOE M cOdeTaTENbHOE
CBOHCTBa (3aKOHBI) CIIOKEHUSI M YMHOXXCHHUS, PACIpPEIeTUTEIFHOE CBOHCTBO
(3aKOH) YMHOXEHUSI.

Wcnonb3oBanue OyKB U1t 0003HAUEHHS HEN3BECTHOTO KOMIIOHEHTA U 3aITUCH
CBOWCTB apu(hMETHUECKUX ICUCTBHUIA.

Henutenn M KpaTHBIE YHUCIA, PA3JIOKEHWE Ha MHOXUTENMH. I[IpocTeie u
cocraBHbIe yncna. [Ipu3naku nenumocty Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTkoM.

CremeHp ¢ HATypalbHBIM IIOKa3aTeNleM. 3aliCh YHCIa B BHIEC CYyMMBI
Pa3psIHBIX ClIaraeMBIX.

UwncnoBoe BBIpaKeHWE. BBIUMCICHWE 3HAYCHHWH YHCIOBBIX BBIPAYKCHUM;
MOPSIIOK  BBITIONHEHWSA  JeicTBUi. VIcmonb3oBaHWE TIPU  BBIYUCICHHAX
MIEPEMECTUTENIFHOTO ¥ COYETATENIFHOTO CBOWCTB (3aKOHOB) CIOXCHHS U
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YMHOXEHUSL, PACIPEACIUTEIBHOIO CBOMCTBA YMHOKEHUSI.

/Jlpoou

IIpencraBiaeHne o JapodM Kak CHOCOOC 3alUCH  YacTH  BEJIHYUHBL.
OObikHOBeHHBIE JipoOu. [IpaBuibHBIE W HempaBuibHBIE ApoOH. CMelaHHas
Ipo0Ob; TpeACTaBIEHUE CMEIIaHHOW JApoOW B BHUJE HEMPABWJIBHOH IpOOW H
BBIJICTICHHE IEJI0N YaCTH YHCIIa U3 HEMpaBWIbHOU Apoou. M3o0paxkenne npobdeit
TOYKAMHU Ha YHUCIOBOW mpsimoi. OcHOBHOe cBoWcTBO Apobu. CokparieHue
npoGeii. [IpuBenenne npobu kK HOBOMY 3HaMeHaTenmo. CpaBHeHHUE Opodeii.

CrnoxeHne U BRIYUTaHUE Ipobeil. YMHOKEeHHE U JefieHne Apo0eit; B3anMHO-
oOpaTHbIe mpodu. HaxokeHne 9acT [eJoro M MEeNOTo IO €T0 YacTH.

Hecsatuanas 3amuck apoOeil. IlpeacraBneHue mecaTHYHOW Ipodm B BHIE
OOBIKHOBEHHOW. M300pakeHne AECATUYHBIX OpoOeld TOYKAMHU HA YHCIIOBOW
npsimMoii. CpaBHEHUE JECITUIHBIX IPOOCH.

ApudmeTrueckue IOEHCTBUS C JOECITUYHBIMH JpobsmMu. OKpyriieHHe
JECATUIHBIX IPOOCH.

Pewienue mexcmosuvix 3a0au

Pemenre TekCTOBBIX 3aJa4 apI/I(i)MeTI/I‘ICCKI/IM crmocoboM. Pemrenne
JJOrM4YCeCKUX 3aja4. Pemenne 3aga4 nepeﬁopOM BCCX BO3MOXKHBIX BApUAHTOB.
Hcnone3oBanue pu pCUICHUU 3a1a4 Ta6J'II/III n CXEM.

Pemrenne 3amau, comepiKamux 3aBHCHMOCTH, CBS3BIBAIOIINE BEITHYMHEL:
CKOPOCTb, BpEMs, PAaCCTOSHWE, II€Ha, KOJIMYECTBO, CTOMMOCTh. ETUHHIEI
M3MEpEeHUs: MacChl, 00bEMa, IICHBI, PaCCTOSHHSA, BpeMEHH, cKopocTu. CBS3b
MEXIy eAHHUIIAMA U3MEPEHHS KaXXI0H BETHINHEL.

Penrenne ocCHOBHBIX 3a7a4d Ha JpoOH.

[IpencraBieHne TaHHBIX B BUIE TaOIHII, CTOMOYATHIX JHATPAMM.

Haznaonas zeomempus

Harnsgsele mpencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, INpsMas,
OTPE30K, JIyd, yroj, JOMaHas, MHOTOYIOJIBHUK, OKPYXKHOCTb, KPYyT. YTOI.
IIpstmoid, oCcTpbId, TYNOM U pa3BEPHYTHIN YIJIbL.

JnnHa oTpeska, METpUUYECKHE EAMHUIBI JUIMHBL. [[n1Ha 10MaHoM, nepumeTp
MHOTrOYToldbHHKA. I3MepeHne U MOCTPOEHHUE YIIIOB C MOMOIIBIO TPAHCIIOPTHUPA.

Harnsigaele mpencrtaBieHust o GUrypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK;
MIPSIMOYTOJIBHUK, KBa/IpaT; TPEYTONBHUK, O paBEHCTBE (uryp.

W3obpaxenne ¢uryp, B ToM umcne Ha Kierdatoil Oymare. Iloctpoenme
KOH(UTYpanui U3 4acTelt NpsMOH, OKPY>KHOCTH Ha HEJTMHOBAHHOM M KJIETYaTOH
Oymare. Mcrnonp30BaHue CBONCTB CTOPOH M YITIOB NPSIMOYTOJIbHHUKA, KBaJIpaTa.

[Inomans nNpPSAMOYroJbHUKA U MHOTOYTOJIBHHKOB, COCTaBJICHHBIX H3
MIPSIMOYTOJIBHUKOB, B TOM 4HcIIe GUryp, N300pakEHHBIX HA KIETYaTOH Oymare.
EnuHune! usmepeHus mwiomanu.

Harnsnusie MIPECTaBICHUS 0 MIPOCTPAHCTBEHHBIX ¢urypax:
NPSIMOYTOJIBHBIN ~ TTapajuienenumen, Ky0, MHOrorpaHHuku. IM3oOpaxeHue
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MIPOCTEHIINX MHOTOIPaHHHUKOB. Pa3BépTku kyba u napauenenunena. Cosnanue
Mojiefieif MHOTOTPaHHUKOB (M3 OyMary, MpoBOJOKH, INTAaCTUIMHA U Ip.).

OO0BEM MPSAMOYTOJIBHOrO MapajuieNienuneaa, Kyoa. EnuHUIBI u3MepeHus
00béMa.

6 Kiacce

Hamypanosnsie uucna

Apudmerrueckue NEHCTBHS ¢ MHOTO3HAYHBIMH HATypPaJbHBIMH YHCIIAMU.
UncnoBsle BBIpaXEHHS, MOPSINOK HEWCTBUH, WCIIONB30BaHHE CKOOOK.
Hcnonp3oBaHne NpHU BBIUMCICHUSIX NEPEMECTUTEIBHOIO M COYETATEIIbHOIO
CBOMCTB CIOKEHUS U YMHOXEHUS, pacIpeIeIUTENBHOIO CBOICTBA YMHOKEHUS.
OxkpyrieHrue HaTypalbHbIX YU CED.

JlenmuTenu U KpaTHBIC YMCIIa; HAMOOBIIHNKI OOIINH JEUTENh U HAaMEHBIIee
obmree kpaTHoe. [IemuMOCTh CyMMBI U Ipon3BeneHus. JleleHne ¢ 0CTaTKOM.

Jlpobu

OObIKHOBEHHAs1 JpoObh, OCHOBHOE CBOWCTBO IpOOW, COKpaIleHHE IpoOeH.
CpaBHeHue 1 yropsaoduBanue Apooeil. Pemenne 3a1a4 Ha HaX0XKACHNUE YACTH
OT ILIEJIOTr0 M LENOTo MO ero yacth. JIpoOHoe YUCio KaK pe3ylbTaT ACICHUS.
[IpencraBinenne pecATHYHOW JApoOM B BHAE OOBIKHOBEHHOW [pobu U
BO3MOXHOCTh TIPEJCTABICHUS OOBIKHOBEHHOW IpPOOM B BHIE IECATHYHOH.
Hecsatuansie qpodu U MeTpUIeckas cucreMa Mep. ApudMeTHIecKne IeHCTBH
1 YMCIIOBBIE BRIPAXXCHUS C OOBIKHOBEHHBIMH H ACCATUIHBIMH APOOSMH.

OtHomenne. JleneHne B [MaHHOM OTHOIICHHMH. Macmitald, IpOITOpIHSL.
[IpuMeHeHNE IPOTIOPIIHIA TIPH PEIIICHUH 3a/1ad.

[oHsATHE poreHTa. BRIdricienne mpoIeHTa OT BETMYNHBI U BEITUYUHEI 10 e€
MIPOIICHTY. BrIpaskeHue MPOICHTOB IECATUIHBIMA ApoOsMu. Perienne 3aqad Ha
MIPOIICHTHI. BIpaskeHre OTHOIICHUS BEIMYHH B IPOIICHTAX.

Ilonosxcumenvuvlie u ompuyamenvhvle Yuc1a

[onoxwurtenbHbIe U OTpUIATENbHEIC Yncna. Llemsie yucma. Momyns 4rmcna,
reoMeTpHYEeCKasl WHTEpIpeTalus MOIyds 4Yucia. l3o0paxeHue dYmcen Ha
KOOpIUHATHOU NpsAMOM. UNCTIOBbIE TPOMEKYTKH.

CpaBHenue uucen. ApupMeETHYSCKHE ICHCTBUS C TOJOKHUTCIBHBIMHA H
OTPHIIATCITLHBIMHI YUCIIAMH.

[IpsitmoyronbHasi cucTeMa KOOpIMHAT Ha TIOCKOCTH. KoopinHAaThl TOUKH Ha
Ilockoctd, abcrucca W opauHata. [loctpoeHue Todyek W Quryp Ha
KOOPIUHATHOMN TUIOCKOCTH.

Bykeennsie svipasicenusn

[lpumenenne OykB U1 3alMCH  MaTeMaTHMYECKUX BBIPRXEHUH U
npeaoxennid. CBoiicTBa apudMeTHYECKUX AeHCTBUIL. ByKBeHHbIE BEIpaXKEHUS
U YHCIIOBbIE TOJCTAaHOBKY. ByKBEHHBIE paBEeHCTBA, HAXOXKACHUE HEM3BECTHOT O
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KomItoHeHTa. DopMynbl; GOpMyIIBl IIEpUMETpa U IUIOMAAN NPSIMOYTrOJIbHHUKA,
KBazpara, 00bEMa mapaieyenunesa u Kkyoa.

Pewenue mexcmosnix 3adau

PenreHue TEKCTOBBIX 3a/a4  apupMeTHUECCKUM crocobom. Pemienue
JIOTHYECKHUX 3a1a4. PerieHue 3a1au nepedopoM Bcex BO3MOXKHBIX BAPHAHTOB.

PemeHMe 3ajaad, COIlep)KaH_lI/IX 3aBUCHUMOCTH, CBA3BIBAKOIINX BCIINMYUHBI!
CKOpPOCTh,  BpEMs,  paccTOSHUE;  IICHA, KOJIMYECTBO,  CTOMMOCTE;
MIPOM3BOUTENBHOCTD, BpeMs, 00bEM paboThl. ENMHMIBI U3MEpEHUs: MacChl,
CTOMMOCTH, paCCTOHHI/IH, BpeMeHI/I, CKOpOCTI/I. CBH3L Me>1<}1y CANHUIIAMHU
I/I3MepeHI/I${ Ka)KIIOﬁ BCIINYHUHBI.

Penrenne 3amad, CBSA3aHHBIX C OTHOIICHHEM, IPOIMOPIHUOHAIBHOCTHIO
BEJIMYHH, IPOIIEHTAMH; PEIICHHE OCHOBHBIX 3a/1a4 Ha IPOOU U MPOIICHTHI.

OrieHKa ¥ MPUKHUIKA, OKPYTIICHHE Pe3ysIbTaTa.

CocraBneHue OYKBEHHBIX BBIPKEHUIT 110 YCIIOBUIO 3214 H.

[IpencraBienne MaHHBIX C MOMOMBI0 Tabmuiy u auarpamm. CronOgatbie
JIMarpaMMBbl: YTEHHE U TOCTpoeHHe. UTeHe KPYyroBbIX JHarpamMM.

Haznaonan zeomempusn

Harnsgnaele mpencraBieHust o (urypax Ha IUIOCKOCTH: TOYKa, INpsMasi,
OTPE30K, Jyd, Yroj, JIOMaHas, MHOIOYIOJIbHUK, YETBIPEXYIOJIbHUK,
TPEYTOJIBHUK, OKPY>KHOCTB, KPYT.

Bzanmuoe PacCmoIOKEHUE JBYX MNPAMBIX Ha IUIOCKOCTH, MNapalljiICJIbHbIC
NpsiMblE, NIEPIEHAUKYIISIPHBIE NpsAMbIE. 3MepeHue pacCTOSIHUM: MEXY ABYMsI
TOYKaMH, OT TOYKH 0 IPSAMOM; JUTHHA MaplIpyTa Ha KBaJpaTHOMN CETKe.

W3mepenne u NOCTPOEHUE YIJIOB C IIOMOLIBIO TpaHcnoptupa. Bunbl
TPEYrOJbHUKOB! OCTPOYT OJIbHBIH, IPSIMOYT OJIbHBIH, TYIOYT OJIbHBI;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUH. YeTbIpEXYroJIbHUK, TIPUMEPBI
YETBIPEXYTONbHUKOB. [IpsAMOYronbHUK, KBaJpaT: HCIOIb30BAaHUE CBOWCTB
CTOpOH, VIJOB, auaroHaneil. IM3oOpakeHme reomerpuueckux GUTyp Ha
HEITMHOBAHHOH OyMare ¢ HCHONB30BAHHMEM LUPKYJS, JMHEHKH, yrOJbHHKA,
TpaHcniopTtupa. [locTpoeHus Ha KieTdaToil Oymare.

Ilepumerp wmHOTOyrompHUKa. [loHsATHE TIOmEAAM QUTYPHI; COMHUIEI
n3MepeHus miomaau. [IpubmkéHHoe M3MepeHue Iuonand (GuUryp, B TOM
Yuclie Ha KBaApaTHOH ceTke. [IpuOnmkEHHOe n3MepeHne INTMHBI OKPY)KHOCTH,
IUIOLIAAH KpyTa.

CummeTpust: LIeHTpallbHas, OceBasl U 3epKayibHas cuMMeTpuu. IloctpoeHue
CUMMETPUYHBIX QUTYP.

Harnsinusie IIpEeACTaBIECHUs o IIPOCTPAHCTBEHHBIX ¢urypax:
napajuienenurnes, Kyo, npusMa, nupamuia, KOHyC, LWIMHIpP, map u cdepa.
N3o0paxeHue MIPOCTPAHCTBEHHBIX ¢uryp. IIpumepsnl pa3BEPTOK

MHOTI'OTPAaHHUKOB, IWIHHAPA U KoHyca. Co3aHue Mojieneil MPOCTPaHCTBEHHBIX
¢uryp (13 Oymaru, IpoBOJIOKH, IUIACTUIINHA U JIP.).
[oustue 00BEMa; enUHHIBI U3MEpeHUsT 00bEMa. OOBEM NPSIMOYTOIBHOTO
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napajuieNienunea, Kyoa.

NJTAHUPYEMBIE ITPEIMETHBIE PE3YJIbTATbBI OCBOEHUSA
NPUMEPHOM PABOYEM INPOT'PAMMBI KYPCA (IIO TOJIAM
OBYYEHMUS)

OcBoenue yueOHOTO0 Kypca «MaTteMaTHka» B 5—6 Kiraccax OCHOBHOMH IIIKOJIBI
JIOJKHO obecrieunBaTh JIOCTHXKEHUE CIEeYIOMINX TPEeIMETHBIX
00pa3oBaTEIbHBIX PE3YIIBTATOB:

5 kaace

Yucna u éviuucnenus

* JloHnMaTh W MPAaBWIBHO YHOTPEONATh TEPMHUHBI, CBS3aHHBIC C
HaTypaJbHBIMU YHCIaMH, OOBIKHOBEHHBIMH U JIECATHYHBIMU JIPOOSMH.

= CpaBHHMBaTh M YNOPAJOYMBATH HATYypaJbHBIE YMCNIA, CPAaBHUBATh B
MPOCTEUIINX CIy9dassX OOBIKHOBEHHBIE IPOOH, AECATHYHBIE IPOOH.

=  COOTHOCHUTH TOYKY HA KOOPAWHATHOH (YUCIOBOH) TPSMOU C
COOTBETCTBYIOIIMM €l YHMCIOM W W300pakaTh HaTypajbHbIE 4YHCIia
TOYKaMH Ha KOOPAMHATHOM (YMCIOBOI) IPSMOI.

*  BoemonHATh apuMETHUECKHE JEHCTBHS C HATYPAJIbHBIMU YHCIAMH, C
OOBIKHOBEHHBIMH APOOSIMU B MPOCTEHIINX CITydasiX.

®  BbINOIHATE NIPOBEPKY, IPUKUIKY PE3YJIbTATa BEIUUCICHUN.

. Oprl"J'IHTL HaTypaJIbHbIC YUCJIA.

Pewienue mexcmosuvix 3a0au

=  PemaTh TeKCTOBBIC 3a0aYl apH(YMETHIESCKUM CITIOCOOOM U C TTOMOIITHI0
OpPraHU30BaHHOTO KOHEYHOT'0 IIepedopa BCeX BO3MOKHBIX BAPHAHTOB.

=  Pemath 3aaun, copepKaliue 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUUNHBI:
CKOPOCTb, BPEMsl, pACCTOSIHUE; 11€HA, KOJIMYECTBO, CTOUMOCTb.

*  Hcmomp30BaTh KpaTKUE 3aIIUCH, CXEMBI, TaOIHUIIBI, 0003HAYCHUS MIPH
peueHun 3a1ay.

= [lonb30BaTbCAd OCHOBHBIMU E€AMHUIAMU H3MEPEHMsS: ILIE€HbI, MacChl;
paccTosiHUS, BpEMEHH, CKOPOCTH;, BBIPaXKaTh OHU €IMHULbI BEJTMYUHBI
yepes apyrue.

=  lI3Bnekars, aHaJIM3UPOBATb, OLICHUBATh WH(OPMAIIHUIO,
OpE/ICTABICHHYI0 B Ta0OjuWie, Ha CTojI0YaToil  auarpamme,
WHTEPIPETUPOBATH MPEJCTABICHHBIE JAHHBIE, UCIIONb30BATh JaHHbIE
TIpH PELICHNUH 3a]a4.

Haznaonaa zeomempusn
= Jlonb30BaTbCsl TEOMETPUUYECKUMM TOHATUSMHU: TOYKa, MpsMasd,
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6 KJ1acc

OTPE30K, JIy4, YTOJl, MHOTOYT OJIbHUK, OKPYXHOCTb, KPYT.
[lpuBoouTe mpuMEpsl OOBEKTOB OKPYKAIOIIET0 MHpa, HMMEIOIINX

(hopMy U3YyUCHHBIX TCOMETPUIECKHUX (DUTYD.

Hcnonp30BaTh TEPMHHOIOIHIO, CBA3aHHYIO C YIJaMH: BepIIMHA
CTOPOHA; C MHOTOYTOJIbHUKAMU: yroJ, BEPIINHA, CTOPOHA, JUAaTOHAJIb;
C OKPY>KHOCTBIO: PaUyC, TUAMETP, LICHTP.

N300pakaTh U3ydeHHbIE TeoMeTpHIecKre (GUTyphl HAa HETMHOBAHHON
U KJIeT4aTol Oymare ¢ MOMOIIBIO IUPKYJIS ¥ JINHEWKH.

HaxonuTe AIMHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHHUEM C
IIOMOUIbIO JIMHEWKH, CTPOUTh OTPE3KU 3aJaHHOM [UIMHBI; CTPOUTH
OKPY’KHOCTb 33JJaHHOT'0 paJuyca.

Hcnonp3oBaTh CBOICTBA CTOPOH U YITIOB IPSMOYTOJbHUKA, KBaJapaTa
JUIS MX TIOCTPOEHUS, BEIUMCIICHHS IUIOMAIN U IIEPUMETpA.

BbIunciaTe nepuMeTp M IUIomaap KBaapaTa, NpsMOyrolbHUKa, GUTYD,
COCTaBJICHHBIX W3 IPSIMOYTOJbHUKOB, B TOM uuciie Quryp,
n300paXEHHBIX Ha KIETYaToi Oymare.

[Tonp30BaThcs OCHOBHBIMH METPHUYECKUMH EAWHUIIAMH H3MEpPEHHS
JUIUHBI, TUTOIIA I, BEIPAXaTh OAHU €AWHHUIIBI BETHUYMHBI Uepe3 IpyTue.
Pacrio3naBaTh mapanienenune], KyO, UCHONb30BaTh TEPMHUHOIOTHIO!
BEpIIMHA, peOpO TIpaHb, W3MEPEHMSA; HAXOOUTh H3MEpPEHUs
mapajuiesienunesa, Kyoa.

Beruncnarte  00béM  KyOa, mapamienenurena Mo 3aJaHHBIM
H3MEPEHUSIM, TI0JIb30BaThCS €ANHHUIIAMU U3MEPEHH 00BbEMa.

Pemrate Heclto)kHBIE 331a4M HA U3MEPEHHE TE€OMETPUYECKUX BETUYUH
B MIPAKTUYECKUX CUTYalHsX.

Yucna u eviuucienus

3HaTh U IOHUMATh TEPMHUHBI, CBS3aHHbIE C PA3JIMUHBIMU BUJIAMU YUCEI
¥ crnoco0aMy MX 3aI¥CH, IEPEXOAUTH (€CIH 3TO BO3MOXHO) OT OJHOM
(hOpMBEI 3amKCH YUCIIa K IPYTOIL.

CpaBHHBAaTh W YIOPSIOYMBATH IICTBIC YHMCIA, OOBIKHOBCHHEBIC H
JICCATUYHBIC APOOH, CPaBHUBATH YUCIIA OJHOTO U PA3HBIX 3HAKOB.
BbIHOJ'IHSITb, coucrasa yCTHbIe nu IINCBMCHHBIC HpI/IéMLI,
apI/I(i)MeTI/I‘-I€CKI/IC JICIZCTBHH C HaTypaJ'H)HbIMI/I U 1OCJIIbIMU 4YUCIIaMH,
O6I)IKHOBCHHI)IMI/I U JOCCATUYHBIMU )Z[pOGS[MI/I, IIOJOXUTCIIbHBIMU U
OTpI/IHaTeJ'[BHI)IMI/I YUCIIaMH.

BBI‘II/ICJ'[HTB 3HAYCHUS YUCIIOBBIX Bmpameﬂnﬁ, BBITTIOJIHSTH HpI/IKI/I)IKy nu
OLIEHKY pe3yiabTaTa BBIYMCICHHWN; BBIIONHATH NPEe0Opa3OBaHU
YUCIIOBBIX BBIPAKCHWH Ha OCHOBE CBOWCTB apU(METHYESCKUX
JIEUCTBUH.
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CoOOTHOCHUTB TOUKY Ha KOOPJUHATHON NMPSMOM ¢ COOTBETCTBYIOLIUM €
YHCIIOM U M300pakaTh YUCIa TOYKAMH HAa KOOPJMHATHOW IPSIMOH,
HaXOAUTh MOAYJIb YUCIIA.

CoOOTHOCUTP TOYKH B MPSAMOYTOJBHOW CHCTEME KOOpPAHMHAT C
KOOpAMHATaMH 3TOW TOYKU.

OkpyrnaTe Lenble 4YHCIa W JIECATHYHBIC JPOOH, HAXOAWUTHh
MIPUOKESHUS YHCET.

Yucnoevie u 6yK8€HHble sblparicenun

HOHI/IMaTI: nu yHOTpe6J’IHTI) TepMI/IHI:I, CBsI3aHHBIC C 3aIIMCBKO CTCIICHU
YHCIa, HAXOOWTh KBaJpaT W Ky0 4YHCIA, BBIYHCIATH 3HAYCHUS
YUCIIOBBIX BRIPAKEHHM, COEPIKAITUX CTETICHH.

ITonb30BaThCsl MpU3HAKAMH JEITUMOCTH, PACKIIABIBATh HATYPAIILHBIC
YHCIia Ha MPOCThIE MHOKHUTEIH.

ITonb30BaThcs MacITaboM, COCTABIIATH MPOMOPIIUN M OTHOIIIECHUS.
Ucnonp3oBath OykBBI Jisi OOO3HAYEHHWA YHCEN TIPU  3alicH
MaTeMaTHIECKUX BBIPAXCHUH, COCTABIATh OYKBEHHBIC BBIPAKEHUS U
(hopMyIBl, HAXOAWUTH 3HAYEHH OYKBEHHBIX BBIPAKCHUH, OCYIIIECTBIISA
HEOOXOIMMBIE TIOACTAHOBKH M TIPEOOpPa30BaHUSI.

HaxoauTh HEU3BECTHBIN KOMIIOHEHT PAaBEHCTBA.

Pewienue mexcmosnix 3adau

Pematn MHOI'omaroBbIC TCKCTOBBIC 3aga4u apI/I(bMeTI/IquKI/IM
CIIocoooMm.

Pemate 3amauM, CBSI3aHHBIE C OTHOLIEHHEM, ITPOIOPLHOHATEHOCTHIO
BEJIMYMH, NPOLEHTAMH; pellaTh TPU OCHOBHBIE 33Jauyd Ha JIpoOH U
TIPOLICHTE.

Pemrate 3ana4n, conepikaiine 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIIMYHUHbI:
CKOPOCTb, BpEMs, pAacCTOSHUE, LeHa, KOJINYECTBO, CTOMMOCTE;
MPOM3BOMUTEIBHOCTh,  BpeMs, o00bEMa  pabOTBI,  HCIOIB3YS
apudMeTHyecKre IeHCTBUS, OLEHKY, HPHKUAKY; IOJIb30BAaThCS
SIUHHLIAMU H3MEPEHHS COOTBETCTBYIOLINX BEIUYUH.

CocTaBnsaTb OyKBEHHBIE BBIPKEHUS 110 YCIOBHIO 3aJa4H.

U3Bnekath nH(OpPMALIHIO, TPEACTABICHHYIO B TA0IMIAX, HA IMHEHHON,
cronbyaTol WM KPYroBOH  JOUarpammax, HHTEPIPETHPOBATH
NpeICTaBICHHbIC JAHHbIC; HCIIOIb30BATh JAHHBIC IPH PELICHUH 3a1a4.
[pencraBasite MHOpMALMIO C TMOMOWIBIO TaONWI, JMHEHHOW W
cTonO4YaTol auarpamMmm.

Haznaonas zeomempusn

[lpuBoouTe mpuUMEpPHl OOBEKTOB OKPYXKAIOLIET0 MHpA, HMEIOIINX
(opMy M3yUEHHBIX T€OMETPHUYECKUX IUIOCKHX M IIPOCTPAHCTBEHHBIX
¢$uryp, mpuMepsl paBHBIX M CAMMETPHIHBIX (GUTYP.

W3o0paxaTh ¢ TMOMOIIBIO IUPKYJS, JIMHEHKH, TpaHCIOPTHpa HAa
HETMHOBAaHHOH ¥ KieT4aTo Oymare W3y4eHHbIE IUIOCKHE
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reoMeTpuyeckie GpUrypsl ¥ KOHGHUrypauu, CAMMETPUYHbIE (DUTYPBI.
[Tonb30BaTbCsi TEOMETPUYECKUMH TIOHSATHSMHU: PaBEHCTBO (QHTYD,
CUMMETpHUs;  HMCIOJIB30BaTh  TEPMUHOJIOTHIO,  CBSI3aHHYIO  C
CUMMeETpUeil: 0Cb CHMMETPHUH, IICHTP CUMMETPHH.

HaxoauTh BeNWYMHBI YIIIOB U3MEPEHUEM C TIOMOILBIO TPAHCIIOPTHPA,
CTPOUTH YIJIbl 33JAHHON BEJIMUMHBI, [10JIb30BATHCS [IPU PEIICHUH 337134
TrpajyCHOI MepOi yIioB; paclo3HaBaTh Ha YEPTEXKAX OCTPHIM, IPSIMOH,
Pa3BEPHYTHIN U TYIOH YIJIBL.

BbluncnaTe  JUIMHY ~— JIOMaHOW,  MEPUMETpP  MHOTOYTOJIbHHKA,
MONB30BATHCSl  CIMHHULIAMUA H3MEPEHHsl JUIMHBI, BBIPaXKaTh OJHH
€IMHNIBI I3MEPEHNS THHBI Uepe3 APYTHE.

Haxoauts, ncronp3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEXIY
JBYMsI TOUKaMH, OT TOYKH IO NPSAMOMH, UIMHY ITyTH Ha KBaJpaTHOH
CETKE.

Bermuncnars mwiomans ¢GuUryp, COCTaBICHHBIX M3 MPSAMOYTOJBHHUKOB,
HCTIONB30BaTh pa3OMeHHe Ha NMPSIMOYTOJIbHUKH, Ha paBHbIC (UTYpBI,
JOCTpanBaHME MO0 NPSMOYrOJbHHUKA; II0JIB30BAThCS OCHOBHBIMHU
eIMHNAIAMH HM3MEPEHHs IUIOMAAM; BBIPAXaThb OJHU  CIAMHUIIEI
M3MEpEHNs IUIOMAH Yepe3 pyTHe.

Pacrio3HaBaTh Ha MoOIENAX W HM300paXEHUSX NHpPaMHUILy, KOHYC,
LIWIMHIP, HCIOJIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpo, TpaHb,
OCHOBaHME, pa3BEPTKa.

N300pakaTh Ha KiIeT4aTOH Oymare npsiMOYTOJIBHBIH MapalIeeHies.
Beruncnare  00bEM  IPSAMOYrONIBHOTO — Mapajvielenunena, Kyoa,
TIOJTF30BATHCS] OCHOBHBIMU €JIMHUIIAMHU M3MEPEHHS 00bEMa; BBIpaKaTh
OJIHU €MHUIIBI N3MEpeHHs 00bEMa uepe3 Apyrue.

Pemate HecOXXHBIE 331241 HA HAXOXKJCHUE TE€OMETPHIECKUX BETHIHH
B IIPAaKTUYECKUX CUTYaLHAX.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (IIO T'OJIAM OBYYEHUS)

5 kaace (5 4 B Hegemo, 34 negenn - 170 u)

Ha3Banue
pa3aena (TeMbl)
Kypca (4ucjio yacoB)

OcHoBHOe cojiep;kaHue

OcHOBHBIE BU/IBI IEATEIbHOCTH 00y4YaIOIINXCS

HarypaabHble
yuciaa. JleiicrBust ¢
HATYPAJIbHBIMH
YHCJAMHU

(43 u)

JlecsaTruHas cuctema cuuciaeHus. Psg
HaTypaJbHbIX uuces. HarypanbHblii
psa. Yucio 0. HaTtypanbHble uncia Ha
KOOpAMHATHON mpsiMoil. CpaBHeHHeE,
OKpYIJICHUE HATYpPAIbHbIX YHCEIL.

Apudmerndeckue JIEHCTBUS c
HaTypaldbHbIMH unciamu. CBoiicTBa
Hyls IpPH CIOKEHHHM M yMHOXEHHUH,
CBOMCTBA EIMHHUIBI TIPU YMHOMKECHHH.
IlepemecTuTennpHOE M COYETATENBHOE
CBOMCTBA CIIOXKEHUSI U YMHOXKEHUS,

pacrpeneIuTeIbHOe CBOJCTBO
YMHOKEHHSL.
Jenutend W KpaTHbIE  YHCIA,

pa3NoKEHHe dYHCIa Ha MHOXKHTEIH.
Jlenenne c¢ ocratkoM. Ilpocthie u

COCTaBHbBIE YuCIa. [Ipusnaxu
nemumMocTH Ha 2, 5, 10, 3, 9.

CreneHb c HaTypalbHBIM
MOKa3aTeleM.

UucioBble  BBIPOKCHHS;,  MOPSJOK
JIEUCTBUI.

Yurarh, 3aNUCHIBATH, CPABHUBATh HATypalbHBIC YUCIA; NMpelIaratb u
00CYKIATH CMOCOOBI YIIOPSIOUMBAHUS YHCEIL.

H300paxkaTs KOOPIWMHATHYIO TIPSAMYIO, OTMeYaThb 4YHCJIAa TOYKAMH Ha
KOOPIMHATHOM MPSAMOM, HAXOAMTh KOOPJUHATHI TOUKH.

HccaenoBath cBOiiCTBa HATYPATIBHOTO psifa, unuced 0 U 1 mpH CIOKEHUU U
YMHOKCHHH.

Hcnoap3oBaTh NPaBUII0 OKPYTJICHHS HATYPAJIbHBIX YHCEIL.

BeinmoHAT, apudMernyeckne AeiCTBUSA C HATYPalbHBIMH YHCIIAMH,
BBIYUCIATH 3HAYCHYS YHCIOBBIX BBIPOKEHHH cO CKOOKaMH 1 Oe3 CKOOOK.
3anuceIiBaTh TPOU3BCACHHEC B BHIAC CTCMCHH, 4YHTATh CTCICHH,
HCIOJIb30BATh TEPMHUHOJIOTHIO (OCHOBaHHE, II0KAa3aTeib), BBIYMCJIATH
3HAYEHUSs CTETICHEH.

BhINOHAT, TPUKHAKY M OIEHKY 3HAUCHUU YHCIOBBIX BBIPAKCHUM,
NMpeAIaraTb U NPUMEHSITh NPUEMBI MPOBEPKH BBHIYUCICHUH.
Hcnosib30BaTh NMPH BBIYMCIEHHAX EPEMECTHTEILHOE U COYETATEILHOE
CBOWCTBA CIIOKCHHS U YMHOKCHUSI, PACTIPEICIUTEIEHOEC CBOWCTBO YMHOKCHUS
(opmyaupoBaTh M NPHUMEHSITh NPaBHJIA TPEOOPaA30BAHMSA UHCIOBBIX
BBIPQ)KEHNH Ha OCHOBE CBOHCTB apH(METHIECKUX ACHCTBHIA.

HccaenoBaTh 4HCIIOBBIC 3aKOHOMEPHOCTH, BBIIBUTATh H 000CHOBBIBATH
runoTesbl, (OpMyIUpPOBATH 0000LIEHHS M BBIBOABI 10 pe3yJbTaTaM
MPOBEAEHHOTO HCCeqoBaHns. DPOPMYJIMPOBATH ONpeNeJeHUsl TCITUTEIS U
KpaTHOT'O, HA3bIBATh JICIUTEIN U KPaTHBIC YHCIIa; PACIIO3HABATH NPOCTHIC U
COCTaBHbIC YHcia; (POPMYJIHPOBATH U MPUMEHSITh NPU3HAKHU JEIMMOCTH Ha
2, 3,5, 9, 10; npuMeHsITL AJTOPUTM pPa3JIOXKCHHs YKHCIa Ha IMPOCTHIC
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Penienne TeKkCTOBBIX 3ajad Ha Bce
apudmernyeckue TeicTBus, Ha
JIBIJKCHUE U TOKYTIKH.

MHOKUTENN; HAXOAUTh OCTAaTKU OT AENICHUS U HETIOJIHOE YaCcTHOE.
PacnosnaBaTh HCTUHHBIE U JIOJKHBIE BHICKA3bIBAHUS O HATYpPAJIbHBIX YUCIIAX,
NPUBOAUTL NPHMePbl U KOHTPIPHMEPHI, CTPOUTh BBICKA3bIBAHUSA U
OTpULIaHUsA BBICKA3bIBAaHUN O CBOMCTBAX HaTypaJIbHbIX YUCEJL.
KoncrpyupoBars MareMaTH4yecKHe NPELVIOKEHHs C IOMOLIBIO CBSI30K
«U», KUIU», ECIH..., TO...».

Pemate TekcTOBBIC 3aauMl apHPMETHYECKAM CIIOCOOOM, HCHOJb30BATH
3aBHCHMOCTH MEX]y BEIHMYHMHAMU (CKOPOCTb, BPEMs, PACCTOSHHE, IEHa,
KOJIMYECTBO, CTOMMOCTh U Jp.): AHAJIM3UPOBATH U OCMBICJUBATH TEKCT
3amaun, nepegopMyaInpoBaTh YCIOBHE, H3BJIEKATH HEOOXOUMbIE JaHHBIC,
YCTAHABJIMBATH 3aBUCHMOCTH MEXJIY BEIHYHHAMH, CTPOMTH JIOTHUECKYIO
LIETIOUKY PACCYXKICHUH.

MoaenupoBaTh XOA pEHICHHWS 3aJa4d C TIOMOIIBIO PHCYHKA, CXEMBI,
TaOIHIIBL.

IIpuBoauTh, pa3duparb, OLEHHBATH pA3IUUYHBIC pEIICHUS, 3aIliCH
pelIeHni TEKCTOBBIX 3a/1a4.

Kputnyeckn oueHuBaTh IOJIYYCHHBIH pE3yiabTaT, OCYHIECTBJIATH
CaMOKOHTPOJIb, MPOBEPSAs OTBET HAa COOTBETCTBUE YCIOBHIO, HAXOAUTh
OIIUOKH.

Pemathb 3a1aun ¢ moMOIIbI0 iepebopa BceX BOSMOXKHBIX BAPUAHTOB.
3HAKOMHUTBCSI € UCTOPUEil Pa3BUTHS apUPMETUKH.
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IIpooonscenue

HasBanue
pa3nena (TeMbl)
Kypca (YHMCJI0 4acoB)

OcHoBHOE coaepkaHue

OcHoOBHBIE BUABI IeATEC/IbHOCTH Oﬁy‘lalOIIll/lXcﬂ

Harasgnas
reoMetpus. Jlunuu
Ha mjaockocTH (12 4)

Touka, mpsiMas, oTpe3ok, iayd. Jlomanas.
W3mepeHne IIMHBI OTpe3Ka, METPHUECKHE
eIMHUIBl M3MEpeHus UIMHBL. OKPYKHOCTh U
KpYT.

IMpaxruueckas padora «IToctpoenue y3opa u3
OKPY>KHOCTEH».

VYron. Ilpsmo#i, ocrpblif, Tymod u
pa3BEépHyTHIH yribl. VI3Mepenue yrios.

Ipakruueckas padota «[locTpoeHne yrioBy.

Pacno3naBaTh Ha depTekax, PHCYHKAX, OMHCHIBATH, HCIOIB3YS
TEPMHMHOJIOTHIO, U HM300paskaTh C TOMOIIBIO  YEePTEXKHBIX
MHCTPYMEHTOB: TOYKY, HPSIMYIO, OTPE30K, JIyd, Yroj, JIOMaHylo,
OKPY’KHOCTB.

Pacno3naBaTb, IPUBOANTH NMPUMEPHI 00BEKTOB PEaIbHOrO MHPA,
nMeromux (GopMy H3yYeHHBIX (HUTYp, OHeHHBATh WX JIHMHEHHBIC
pa3Mepsl.

Hcnosb3oBaTh JIMHEHKY W TPAaHCIIOPTUP KakK WHCTPYMEHTHI JUIS
MOCTPOCHUS 1 H3MEPEHNUS: H3MEPSATh JIMHY OTPEe3Ka, BETHUHHY YIIIa;
CTPOMTH OTPE30K 3aJAHHOM JUIMHBIL, Yroj, 3aJaHHOM BEJIMYUHBL;
OTKJIAABIBATH IMPKYJIEM pPaBHBIC OTPE3KH, CTPOMTH OKPYKHOCTDH
3ajaHHOTO paguyca. M3o0paxkaTh KOHOUTYpaluu TEOMETPHYECKUX
(Guryp u3 OTpe3KOB, OKPY)KHOCTEH, MX YacTeld Ha HEIMHOBAHHOW W
Kjaeryatoid Oymare; mpeajaraTb, ONHUCHIBATH M 00CY:KIATh
€noco0bl, AATOPHTMBI TTIOCTPOSHHSI.

PacnosnaBarp u H300pakaTh Ha HEJIMHOBAHHOW M KJIE€TYaTOH
Oymare mpsMOM, OCTPBIH, TYNOH, Pa3BEPHYTHIN YIIIbl; CPABHUBATH
YTIIBL.

BBIMHCAATE JUIMHEI OTPE3KOB, JIOMAHBIX.

IMonnmaThL ¥ HMCMOJB30BATH NMPH pelleHNH 32724 3aBHCHMOCTH
MEXy €JUHHLIAMUA METPHYECKOH CHCTEMBI Mep; 3HAKOMHTBLCS C
HEMETPUIECKUMH CHCTEMaMH Mep; BBIPAKATH JUIMHY B Pa3IMIHBIX
enuHMIAX n3Mepenus. MceaenoBaTh Gurypsl M KoH(HUrypaiuu,
UCTIONE3YS I (POBEIE PECYPCHL.
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OObIKHOBEHHbIE
apoou
(48 u)

JpoOs. [IpaBunbHbIC U HENPaBIIBHbIE APOOU.
OcHoBHOE  cBoWcTBO — Apobu. CpaBHeHHE
Ipo0eii.

Ciio)keHHe M BbIYMTaHHE OOBIKHOBEHHBIX
npobeit. CMmemanHass 1poOb. YMHOXKEHHE U
JenieHne OOBIKHOBEHHBIX JApo0eii; B3auMHO-
oOpatHbIie IpoOH.

PenieHne TEKCTOBBIX 3ajad, COJEpIKAIINX
npo6u. OCHOBHbIE 3a]Ja4H Ha JIPOOH.

[Tpumenenne OyxB JUISt 3aMHCH
MaTeMaTHUUYECKUX BBIPAKEHUH U MTPeAIosKeHUI

MonaenupoBaTh B rpaduecKoi, NpeaMeTHo Gopme, ¢ MOMOIIBI0
KOMIBIOTEPA TOHSTUSI M CBOMCTBA, CBSI3aHHBIC C OOBIKHOBEHHOI
IpoOBIo.

YuTarh W 3aNHCBLIBATH, CPABHUBATh OOBIKHOBEHHBIE JpPOOH,
npeaIaraTth, 000CHOBBIBATH " 00CyKIATH CIIOCOOBI
YIOpSAAOUUBAHUS APOOEH.

M300paxaTh OOBIKHOBEHHbIE IpOOM TOUYKAMHU Ha KOOPJIUHATHOM
IPSIMOH; MCMOJIB30BATh KOOPAMHATHYIO HPSIMYIO JUISI CPaBHCHUS
npo0eii.

®opMyJIHPOBATh, 3alHCBIBATH C MOMOIIBI OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOH POOH; HCMOJIB30BATH OCHOBHOE CBOHCTBO
Ipobu Ui cokpaiuieHust IpoOeil M HpHUBENeHUs APOOHM K HOBOMY
3HaMCHATEJIIO.

IpeacraBiaaTh CcMeEmIaHHYIO JApoOb B BHUJIC HEMPAaBWIBHOH U
BBIJIEJIATD LIETYI0 YacTh YHCIIA U3 HEMPaBUIbLHOH JpoOH.
Boimonusars apudmMernyeckue AelCTBHSI C OOBIKHOBEHHBIMH
Ipo0sSMH; NPUMEHATh CBOHCTBA apu(METHYCCKUX HCUCTBHU IS
palMOHAIN3AlUN BBIYUCIICHHUH.

BbINOTHATH NPUKHAKY M ONEHKY pe3yabTaTa BEIYHCICHHI;
npeaIaraTh ¥ NPUMEHATh NPHEMBI NIPOBEPKH BBIUKCICHHN.
IIpoBoauTh HccIeTOBAHHMSI CBOWMCTB Jpo0eil, omnmpasce Ha
YHCIIOBBIE HKCIIEPUMEHTHI (B TOM YHCIIE C IIOMOIIBI0 KOMIIBIOTEPA).
Pacno3sHaBaTh UCTHHHBIE M JIOKHBIC BBICKa3bIBaHUA O APOOsX,
NPUBOJIUTH MPHMePbI U KOHTPIIPUMEPE], CTPOUTH BBICKA3bIBAHUS
Y OTPUIIAHHS BBICKA3bIBAHUI.

PemaTh TekcToBBIE 3amaun, copepiKamue IpoOHbIe TaHHBIC, U 331a9n
Ha HaXOXJICHHE YaCTH LEJIOTO U IIEJIOTO TI0 €0 YacTH; BISIBIATH HX
CXO0/ICTBA U PA3TNYMSI.

MopeupoBaTh X0 PELICHUS 3aJa4H C IOMOIIBIO PUCYHKA, CXEMBI,
TaOJHIIBL.

I[IpuBoauTH, pa3douparhb, OLEHUBATH PA3ITUYHBIC PEIICHHUS, 3AITUCH
pelIeHUI TeKCTOBBIX 3a/a4.
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IIpooonscenue

HasBanue
pa3nena (TeMbl)
Kypca (YHMCJI0 4acoB)

OcHoBHOE coaepkaHue

OcHoOBHBIE BHU/ABI 1€ATC/JIbHOCTH Oﬁy‘lalOII_II/IXCH

KpuTnyeckn oueHMBaTh MONYYEHHBIH PE3yJbTaT, OCYIIECTBIATH
CaMOKOHTPOITb, IPOBEPSISt OTBET HA COOTBETCTBHE YCIIOBHIO, HAXOAUTH
OIIMOKH.

3HAKOMMTBCS ¢ MCTOPHEN Pa3BUTHUs apUPMETHKH.

Harasianas
reoMeTpHsi.
MHuoroyroasuuku (10

)

MHOroyrojibHHUKH. YeThIpEXYTroabHHUK,
MIPSMOYTOJIbHUK, KBaJIpaT.

IIpakruyeckas pabota «[Toctpoenue
MPSIMOYTOJIbHUKA C 3aJJaHHBIMH CTOPOHAMH
Ha HEJIMHOBAHHOU Oymarey.

TpeyronbHuk.

[Inomans ¥ mepuMeTp NPSMOYrOJIbHHKA U
MHOIOYT'OJIbHHKOB, COCTAaBICHHBIX U3
TIPSIMOYTOJIBHUKOB, ~ €AWHUIBI  N3MEPEHHS
miomanu. I[lepumMerp MHOrOyrojabHHKA.

OnucepiBaTh, HCHOJB3YS TEPMHHOJOIUI0, MH300paxkaTh C
HOMOLIBIO YEPTEKHBIX UHCTPYMEHTOB M OT PYKH, MOACIUPOBATh U3
OymMaru MHOTOYTOJIbHHUKH.

ITpuBoAUTH MpUMeEPBI 00BEKTOB PEALHOTO MHpa, HMEIOIIUX (opMy

MHOTOYTOJIbHHKa, —IPSIMOYrOJIbHUKA, KBaJpaTa, TPEyroNbHUKA,
OLIEHUBATH UX JHHEHHbIE Pa3MepBI.
BbIYHCIATB:  MEPUMETP  TPEYroJIbHUKA,  HPSIMOYTOJbHHKA,

MHOTOYTOJIbHUKA; TIJI0INA/Ib NPAMOYTOJIbHUKA, KBAIPaTa.
H300pakaTh OCTPOYTOJNbHbIE, MPSIMOYTOJBHBIE M TYMNOYrOJNbHbIE
TPEYrOJAbHUKU.

CTponTh Ha HEJIMHOBAaHHOM M KieT4aTod Oymare KBaapar MU
NPSIMOYTOJIBHUK C 3aJaHHBIMM JUIMHaMu crTopoH. HccaemoBarn
CBOICTBA TPSAMOYTOJIbHUKA, KBajpara IMYTEM OSKCIEPUMEHTA,
HaOJIOACHNMS, W3MEPEeHUs, MOJEINPOBAHMsS; CPaBHUBATH CBOICTBA
KBaJ(paTa M IPSIMOYTOJTEHHKA.

KoncTpyupoBarhs mMareMaTHyecKHe NPEIJIOKEHUSI C TOMOIIBIO
CBSI30K «HCKOTOPBI», «T000i». Pacmo3HaBaTh WCTHHHBIC U
JIOYKHBIE BHICKA3bIBAHUS O MHOTOYTOJIbHUKAX, MPUBOAUTH NPUMeEPbI
U KOHTPIIPUMEPBL.

HccenoBaTs 3aBHCUMOCTDH IUIOMAAN KBajpaTra OT JUIMHBI €TO
CTOPOHBI.
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Hcnoab3oBaTh CBOICTBA KBaIPaTHOM CETKH IS TIOCTPOCHUS Guryp;
pa3duBaTh  TPAMOYTONBHMK HAa  KBAApaThl, TPEYrONbHUKU;
COCTABJIATH QUIYPHI U3 KBAIPATOB U NMPSIMOYTOJILHUKOB U HAXOIUTh
UX IJIOIIA/Ib, pa30UBaTh (GUTYPHI HA IPSIMOYTOIBHUKH U KBaJPAThl U
HaXOAUTh WX TUIOMIAMb.

BeipaskaTh BeIMUYMHY IUIOLIAU B PA3IMYHBIX CIUHULAX U3MEPEHHUS
METpPHYECKOH  CHCTeMBI ~ Mep, MOHHMATh M  HCHOJb30BATh
3aBHCHMOCTH MEXIy METPHYECKUMH €IUHULAMU H3MEpeHHs
IUIOLA/H.

3HAKOMHTBCS ¢ IPHMepPaMH NPUMeHeHHs TUIOIAIN U epHMeTpa
B NIPAKTUYECKUX CUTyalusax. PemiaTs 3agaum u3 peasbHOH >KU3HHU,
NpeLIAraTh 4 00CY/KIAaTh Pa3JdyHbIe cIOCO0bI PECLICHUS 3a1au.

JecsrudnbIe Apodu
(38 u)

Hecartnunass 3amuch 1pobeil. CpaBHeHue
JECSTHIHBIX APO0eH.

JelictBus ¢ JECATUYHBIMHU
OxpyTIIeHHe ICCATHIHBIX APOOCH.

JIPpOOSMHU.

Pemrenne TEKCTOBBIX 3ajad, COEPIKAIINX
npo6u. OCHOBHBIE 3aJa4l HA IPOOH

IIpeacTaBasiTh AeCATHUHYIO APOOb B BUAE OOBIKHOBEHHOW, YUTATH
W 3alHCHIBATh, CPAaBHHBATHL JCCATHYHBIC ApPOOH, MpeAIararth,
000CHOBBIBATHL M 00CYXKIATH  CHOCOOBI  YIIOPSTOYMBAHUS
JECATUYHBIX IPOOEH.

M3o6pakaTs fecATHYHBIE JpOOM TOYKAaMH Ha KOOPAMHATHOM
MIPSIMOM.

BBISIBAAITH CXOACTBA M Pa3IHYUs IPaBWI apUPMETHIECKHX
JNEHCTBUH C HATYpaJbHBIMH UHCIAMU M JIECATHYHBIMH APOOSMH,
OOBSICHATH UX.

BoimosansaTs apudmMeTHuecKue AeHCTBUS ¢ ISCATHYHBIMU JIPOOSIMHU;
BBINOJIHATL IPUKUAKY H O EHKY PE3yJIbTaTa BHIYUCICHUMN.

[Ipumenars  cBoiicTBa  apupMeTHYECKHX  JACHCTBUH I
palrOHAIN3aLUN BBIYUCIICHHUH.
IIpuMeHATh NPaBHJIO  OKPYIJIEHHs]  JECSATUYHBIX  ApoOeid.

IIpoBoauTh HccIe0BAHMS CBOWCTB ACCATUYHBIX APOOEH, ONUpasich
Ha UHUCIOBbIE OKCIEPHUMEHTHI (B TOM 4YHCJIE€ C IOMOIIBIO
KOMIBIOTEPA), BBIABHIATh TUNOTe3bl W  TPUBOANTH  HUX
000CHOBaHHSI.

Pacno3HaBaTh HCTHHHBIC ¥ JIOXKHBIC BBICKa3bIBAHUS O JAPOOSIX,
NPUBOJIUTH MPHMePbl U KOHTPIIPUMEPEL, CTPOUTh BbICKA3bIBAHUS
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U OTPHUIIAHMS BHICKA3bIBAHMUI.

PemaTh TekcTOBBIE 3aladuH, COfepKalide APOOHBIC TaHHBIE, W Ha
HaxO)KAEGHHE YaCTH IIEJIOr0 ¥ IEJI0r0 MO €r0 YacTH; BBISIBJISTH HX
CXO0/CTBA U PA3THYHS.

MozaeiMpoBaTh X0/ PEIICHUs 33/1a4H C TOMOIIBIO PHCYHKA, CXEMBI,
tabmuel. [IpuBoAUTSH, pa3dupaTh, OLIEHNBATH PA3INYHbIC PEIICHNS,
3aIHCH PEIICHHH TEKCTOBBIX 3a/a4.
OnepupoBath JApPOOHBIMH 4YHCIAMH B
CHUTYalusIX.

KpuTnyecku oueHMBATh MOJNYYEHHBIH PE3yJbTaT, OCYIIECTBIATH
CaMOKOHTPOJIb, MPOBEPsIsi OTBET HA COOTBETCTBHE YCIOBHIO, HAXOIHUTh
OIINOKH.

3HAKOMMTBCS ¢ MCTOpPHell Pa3BUTHA apu(METHKU.

pC€aJbHbIX  JKU3HCHHBIX

Harnsgnas reomerpus.
Tesia u purypol B
npocrpancrse (9 4)

MHOrorpasHUKH.
MHOTOT'PaHHHUKOB.
MIPOCTPAHCTBEHHBIX TEIL.

W3zobpaxenue
Monenu

[IpsmoyronpHbl  mapajuienenuiesa, Kyo.
Pa3BEpTku Ky0Oa U mapasuieNenuiena.

[Ipaktuueckas pabota «Pa3Béprka Kybay.

O0BéM KyOa,
HapaJuIesieunesa.

TIPSIMOYTOJIBHOTO

Pacno3naBaTh Ha uepTeikax, PUCYHKAX, B OKPY)KalolleM MHpe
NPSIMOYTOJIbHBIM ~ Tapaluienenumnes, Ky0, = MHOTOTPaHHHKH,
ONHCHIBATH, UCMOJB3YS] TEPMHHOJIOTHIO, OIEHHBATH JIMHEHHbIC
pasMepsl.

IIpuBoaUTH MPUMePHI 0OBEKTOB PEANTEHOT0 MUPa, UMEIOIIHX GopMy
MHOTOTPaHHMKA, IPIMOYTOIBHOTO Mapasiieenunesia, Kyoa.
M3o06paxkarh kyb Ha Ki1eTyaToil Gymare.

HccenenoBarhb cBoiicTBa Ky0a, IpsIMOYTOJIEHOTO TTapauIeNelnIesa,
MHOTOTPaHHHUKOB, UCTIONB3YSI MOJENN.

Pacno3naBaTs u H300pakaTh pa3BEPTKU Kyda M apauIeenuIena.
MopaeaupoBaTh Ky0 W Tapamienenunen u3 OyMarn W IIPOUYHX
MaTepHaioB, 00bICHATH CIIOCO0 MOIEIUPOBAHMS.

HaxoauTtp m3MepeHusi, BBIYHCIATD TUIONIAb IIOBEPXHOCTH; 00BEM
KyOa, HPSIMOYTOJILHOTO napaseaenunesa; HcClIe10BaTh
3aBHCHMOCTH 00bEMa Kyba OT JUIMHBI ero pebpa, BBIABHIATh H
000CHOBBIBATH THIIOTE3Y.

Ha6mo01aTh M TPOBOANTH AaHAJIOTHH MEK/Ty IIOHATHSIMH ILUIOIANN U
00béMa, TepuMeTpa M IUIOMAAM TIOBEPXHOCTH. Pacmo3HaBarh
UCTHUHHBIC U JIOKHBIC BbICKa3bIBAHUSI O MHOI'OI'paHHUKAX, MPUBOAMUTH
MPUMePBI ¥ KOHTPIIPHMEPEL, CTPOHTh BbICKA3BIBAHUS M OTPHIIAHUS
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BBICKA3bIBAHUN.
Pemars 3apaun u3 peanbHON KU3HU.

IloBTOpeHune u
0600uenue (10 u)

[ToBTOpPEHHE OCHOBHBIX MOHATHII M METOJ0B
Kypca 5 knacca, 000011eH1e 3HAaHHUH.

BbIluncisiTh 3HAa4YeHWS BBIpAXCHMIL, COACP)KAIIMX HaTypalbHBIC
9HCia, OOBIKHOBEHHbIE U JIECATHYHBIE JAPOOH,  BBIMONHATH
peoOpa3oBaHUs YHCET.

Bbi0uparb c1mocod cpaBHEHUS 4HCEN, BBIYUCICHUN, NPHMEHATH
cBoiicTBa apuMeTHUECKUX JACHCTBUIl A  palMOHATM3ALUH
BBIYMCIICHUH.

OcylmecTBISTh CAMOKOHTPOJIb  BBINOJIHAEMbIX JACHCTBUH U
CaMOIIPOBEPKY Pe3yIbTaTa BEIYUCICHHH.

Pemats  3agaum U3 peaibHONl  JKWM3HM,  NPHMEHSATh
MaTeMaTH4YeCKHe 3HAHMS IS PEIICHUs 3aa4 U3 IPYruX y4eOHBIX
MPEIMETOB.

Pemats 3agaunm pasHbIMH CHOCO0AMHU, CPABHHBATHL CIIOCOOLI
pEIICHUS 331341, BHIOUPATH PALMOHAJIbHBIN CIOCO0.

28




6 kaacc (5 4 B Hememio, 34 Heesn - 170 u)

Ha3sBanue
pa3aena (TeMbl)
Kypca (YHMCJI0 4acoB)

OcHOBHoOe cojiep:kaHue

OcHOBHBIE BU/IBI IEATEIbHOCTH 00y4AIOIINXCS

Harypaubhble ynciia

(30 u)

Apudmernieckue JecTBUS c
MHOTO3HaYHbIMU HATypalbHbl MH YHCIAMH.
HucnoBble BBIPAXKEHUS, NOPSIOK AeHCTBUIL,
HCTIOJIb30BaHUE CKOOOK. OxpyrieHue
HaTypalbHbBIX YHCEL.

Jlenutenn u KpaTHBIE YHCIA; HAUOOIBLIMHA
oOwmuii JenuTens W HauMEHblIee olliee
KpaTHoE.

Paznoxenue umciaa Ha MPOCTHIC MHOXKHUTEIIH.
JeauMocTh  CyMMBI M HPOU3BEICHUSI.
JleneHue ¢ ocTaTKOM.

Pemenne TeKCTOBBIX 3a1a4.

Bopinosnars apudgmernyeckue eHCTBUSI C MHOTO3HAYHBIMU
HATypaJbHBIMH  YHCJIAMM, HAXOAMTh 3HAYEHHMS]  YHCJIOBBIX
BBIPOKCHHUI €O CKOOKamMH U 0e3 CKOOOK; BBIMHCJATH 3HAYEHHSI
BBIPOKCHUH, COAEPKAIIMX CTCNCHU. BBIMOIHATH NPUKHIAKY M
OLEHKY 3HAUEHUIl YHUCIIOBBIX BbIPAKEHUH, NPHMEHSITh NPUEMBI

NpoBepKkH  pe3ymbraTa. Mcemoab30BaTh MNPH  BBIYHCJIEHHAX
MEePEMECTUTENHOE M COYETaTeNbHOE CBOMCTBA  CIHOKEHHA M
YMHOKEHUS, pacnpe e IuTeIbHOe CBOMUCTBO YMHOKCHHUS

OTHOCHUTEJBHO CIIOKCHHUS, CBOMCTBA apU(PMETHUECKUX JICHCTBHUI.
HccnenoBarh 4YMCIOBbIE 3aKOHOMEPHOCTH, NPOBOIAUTH YHUCIOBBIC
9KCIIEPUMEHTHI, BBIIBUTATH U 000CHOBBIBATH TMNOTE3bI.
@opMyJUPOBATH  ONpeAeJeHUs]  JeNuTeNss U KpPaTHOro,
HauOONbIIero OOLIEro JENUTeNst M HaUMEHbLIEro OOIIero KpaTHOro,
MPOCTOTO M COCTaBHOTO YHCEN; WCIIOJIB30BATH ITH MOHATHA TpPH
pelIeHnH 3a/1a4.

[IpuMeHATH aJArOPUTMBI BBIYUCICHHUS HaUOOIBIIETO OOIIETO
JIEUTENS. ¥ HAMMEHBILETO OOIEro KPaTHOTO JABYX YHCEN, aJlTOPUTM
Pa3I0KEHHS YUCIIA Ha TPOCTHIE MHOMKHUTEIIH.

HccnenoBars ycnosus nenumocty Ha 4 u 6. McciienoBars,
00cyx1aTh, GopMyJIHPOBATHE U 000CHOBBIBATH BBIBOJ O
YETHOCTH CYMMBI, TIPOM3BEACHHMS: IBYX YETHBIX YUCEI, JIBYX
HEUYETHBIX YHCIIC, YETHOTO M HEYETHOTO YHCE.

HUccaenoBarh cBoiicTBa IETMMOCTH CyMMBI M IPOU3BEACHUS YUCEIL.
[IpuBoauTs TWpPUMeEPHI YHCET C 3aJAHHBIMH  CBOICTBaMH,
pacno3HaBaTh BepHbIe M HeBEPHbIE YTBEPKICHHS O CBOWCTBAX
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9hcel, OMPOBEPraTh HEBEPHBIE YTBEPKIACHHS C  IIOMOIIBIO
KOHTPIPUMEPOB.

KoncrpynpoBars MaTeMaTH4yecKne MpPeaIoKeHHs C TOMOIIBIO
CBSI30K «H», UMY, «ECJH..., TO...».

Pemiarb TEKCTOBBIE 3a7aud, BKJIFOYAIOIIME IIOHSATHS JEJIMMOCTH,
apu(METHICCKIM  CHOCOOOM,  HCIONIB30BaTh  mepebop  Bcex
BO3MOYKHBIX BApHAHTOB.

MopneupoBaTh X0 PEIICHHU 33a49H C IOMOIIBIO PUCYHKA, CXCMBI,
TaOIULIBL.

IIpuBoOAUTH, Pa36UPATh, OEHNBATH PA3TUYHBIC PEIICHHUS, 3AMHCH
pCILICHUI TEKCTOBBIX 3a/1a4.

Kpl/ITl/l‘leCKI/l OLlCHUBATD HOJ'[y‘IeHHLIﬁ pe3yiabTaT, HAXOIUTh
0HH/I6I(I/I, OCYHIECTBIITHL  CAMOKOHTPOJIb, HPOBEPssA  OTBET Ha
COOTBETCTBHUE YCIOBUIO.

Harasgnas
reomerpus. [Ipsmbie
Ha MJI0CKOCTH (7 1)

[NepnenauxynspHbe TIpSIMBIE.
[TapannenbHble npsimMble.

PaccrostHre Mex 1y JBYMsI TOUKaMH, OT TOUKH
JI0 TIPSIMOM, JUTMHA ITYTH HA KBaJAPaTHOM CETKe.

[TpuMepsI IPSIMBIX B IPOCTPAHCTBE.

Pacno3HaBaTh, Ha depTekax, pHCYHKax CIydad B3aUMHOTO
PACIIONIOKEHHS IBYX MPSIMBIX.

M3o0paxkaTs ¢ NOMOIIBI0 YepTEKHBIX HMHCTPYMEHTOB Ha
HeTMHOBAHHOM 1 KJeT4aToi Oymare Be epecekaronuecs npsmble, 1Be
MapanieNbHple  TpAMbIE, CTPOUTH MPAMYIO, MEPHEHIUKYISPHYIO
JTaHHOM.

IIpuBoauMTH NpHMEPHI MAPATIETBHOCTH U MEPIEHIUKYISIPHOCTH
IPSMBIX B IPOCTPAHCTBE.

PacnosnaBarb B  MHOIOYrOJIBHMKAX HEPHEHIUKYIAPHBIE U
nmapasienbHble  CTOpoHbl.  M300paskaTh  MHOTOYTONBHUKH — C
napajuleIbHbIMU, IEPIECHANKYISIPHBIMU CTOPOHAMHU.

Haxoautp paccTosHEE MEX Iy ABYMS TOUKAMH, OT TOYKHU IO TPSMOH,
JUIMHY TIYTH Ha KBAJIPaTHOI CETKE, B TOM YHCIIE UCHOJB3Ys LH(pPOBbBIE

pecypebl
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IIpooonscenue

HasBanue
pa3nena (TeMbl)
Kypca (YHMCJI0 4acoB)

OcHoBHOE coaepkaHue

OcHoOBHBIE BUABI IeATEC/IbHOCTH Oﬁy‘lalOIIll/lXcﬂ

Jpodu (32 1)

Apudmernaeckne neificTBus c
OOBIKHOBEHHBIMH 1 IECATUIHBIMHU APOOSIMIL.

OtHourenwe. /lesieHne B JaHHOM OTHOIICHHN.
Macrura0, mpomopuus.

[TonsiTrie mpoueHTa. Briuncnenue npoueHra
OT BEJIMYMHBI M BEJIMUUHBI 110 €€ TPOICHTY.

Pemrenne TEKCTOBBIX 3ajad, COJAEpPIKAIINX
ZPOOH U TIPOIICHTHL.

[pakTnueckas padora «OTHONICHUE IHHBI
OKPYKHOCTH K €€ THaMETPY».

Hcnoan3oBaTh JecaTHuHbIE APOoOH MPHU NPeoOpa3OBAaHUM BEIMYUH B
METPUYECKON CHUCTEME MEp.

BoimosHsTs apugMernyeckne AeiicTBHSI C OOBIKHOBEHHBIMH H
JECSTHIHBIMHU JIPOOSIMU.

BoIuncasiTh 3HAUCHHS BBIPAKEHUH, COTEpKAlMX OOBIKHOBEHHBIE U
JIECSITUYIHBIE 1POOU, BBIIIOJIHATH IPe0Opa3oBaHus Ipodeii, BHIGUPATh
cnocod, MPUMEHATH CBOWCTBAa apH(pMETHUCCKUX ACHCTBHN IS
palMOHAIN3aLUN BEIYUCIECHUH.

CocTaBJIATH OTHOLICHNS H IPOTIOPIUH, HAXOAUTH OTHONICHHE BEINIHH,
JETUTH BETMUNHY B TaHHOM oTHOIIeHnn. HaxoauTs
JIKCIIEPUMEHTAJIBHBIM HNYTEM OTHOILCHUE JUIMHBI OKPYKHOCTH K €&
JHaMeTpy.

HHTepnperupoBarh MaciuTad Kak OTHOIIEHHE BENUYMH, HAXOIHTH
MaciuTad IUlaHa, KapThl W BBIUMCISTH PACCTOSHMS, HCIIOJB3YS
Macmrab.

OO0BACHATD, YTO TaKOe MPOLEHT, YNOTPeONAT, 000POTHl peun co
CIIOBOM <(IIPOIIEHT». BBIpaskaTh TNPONEHTH B Jpo0sX M aApodu B
MPOIEHTAX, OTHOMICHNE ABYX BEIMUNH B MPOIEHTAX.

BBIYMCIATH IPOLIEHT OT YXCIIa U YUCIIO MO €ro MPOLeHTy. OKPYyIrIfATh
JpOOY M TIPOIIEHTHI, HAXOIUTh MPUOIMKCHUS YHUCEIL.

Pemars 3a1a4m Ha 4acTH, MPOLEHTHI, POMOPINH, HA HAXOXKACHHE
Ipo0u (TpoLeHTa) OT BEIMYMHBI M BEINYUHBI 110 €€ poOH (IIPOLICHTY),
nIpobu (TIpomeHTa), KOTOPBIH COCTABISIET OfHA BENMYMHA OT APYrOil.
ITpuBoauTh, pa3dMpaTh, OLEHUBATH PA3IUYHbIE PEIICHH, 3aMHCU
peleHni TeKCTOBBIX 3a/1ad.

H3zBnexkats  uHopManmo #W3  TaOOMIl W JHArpaMM,
MHTEPNPETUPOBATh TAOIUYHBIE JTAHHbIE, ONPEAEATh HauOoblee U

31




HaMCHBIICC U3 NPECACTABJICHHBIX JaHHBIX.

Harassgnas
reoMeTpusi.
CummeTtpus (6 1)

Ocesast cumMmertpust. LlenTpanbHas cumMmerpus.

ITocTpoeHne CUMMETPUYHBIX QUTY.
[pakTrueckas pabota «OceBast CHMMETPHS.

CI/IMMeTpPIH B IIPOCTPAHCTBE.

Pacno3naBaTh Ha deprexax M H300paKCHUSIX, M300pazkaTh OT
PYKH, CTPOMTH C TIIOMOINBI0 HHCTPYMEHTOB (HUTYpY (OTpE30K,
JIOMaHylo, TPEYTOJIBHUK, HPSIMOYTOJIbHUK, OKPY)KHOCTb),
CHMMETPUYHYIO JaHHOHW OTHOCHUTEIILHO MPSIMOIL, TOUKH.

Haxoauths mnpuMepbl CHUMMETPUH B OKPYKAIOIIEM  MHpE.
MopennpoBate 13 Oymarn gaBe  (UIYphl, CHMMETPHYHbBIC
OTHOCHUTEIBHO  MPSAMOIf;  KOHCTPYHPOBATH  I'€OMETPHIECKHE
KOH(UIypaluu, HUCHONb3ysS CBOMCTBO CHMMETPHH, B TOM YHCJIE C
MOMOIIIBIO ITU(PPOBBIX PECYPCOB.

HccoienoBarh  CBOMCTBA H3YYCHHBIX (UIYp, CBSI3aHHBIC C
CHUMMeTpHeH, UCTIOJNIB3YS 9KCHEPUMEHT, Ha0o/IeHue,
MOJICIIUPOBAHHE.

OGOCHOBBIBATb, ONPOBEPraTb C MOMOIIBIO KOHTPIPUMEPOB
YTBEPKACHHS O CHMMETPUH HUTYP.

Bbipa:kenus ¢
oyxkBamu (6 4)

[Ipumenenue OykB UL 3aIucu
MaTeMaTHYeCKUX BBIPAKEHUIH u
npeoxkeHuil. bykBeHHble BbIpaKeHUS U
YHCJIO0BBIEC [I0JICTAHOBKU.

byxBennsre paBeHCTBA, HaXO0KICHHE
HEU3BECTHOTO KOMIOHEHTa. DOpMyJIbL.

Hcnonb3oBaTh OyKBBI Uil O0O3HAUEHMSI UHCEN, IIPH 3alliCH
MaTeMaTHYECKHX yTBEPKAEHUH, COCTABIATh OYKBEHHbIEC BHIPAKEHUS
0 YCJIOBHIO 3aJ[a4H.

HccnenoBarb HECJIOJKHbIE YHCIIOBBIC
UCIIOJIb30BaTh OYKBBI JUISl X 3aIIUCH.
BeruncaaThs 4YHCIOBOe 3HAYEHWE OYKBEHHOTO BBIPAKEHUS IIPU
3aJaHHBIX 3HAYCHHUSAX OYKB.

3aKOHOMEPHOCTHU,

3anuceiBaTh (GOPMYIBI: IEPUMETpPA U IUIOMIAAN HPSIMOYTOIbHHKA,
KBQJpaTa; UIMHBl OKPYXHOCTH, IUIOMIAQAM KPYTa; BBINOJHSATH
BBIYHMCJIEHUSI 10 5THM (GopMyIaM.

CoctaBasite  (OPMYJIbI, BBIPAKAIOMNE 3aBUCHMOCTH  MEKIY
BEMYMHAMM: CKOPOCTb, BPEMs, PACCTOSHHE; 1LEHa, KOIHYECTBO,
CTOMMOCTb; MPONU3BOUTEIBEHOCTD, BpeMs, 00bEM PabOTHI; BHIIOIHATH
BBIYHCIIEHHS TI0 9TUM (HOPMyIIaM.

HaxoauTh HEeM3BECTHBII KOMITOHEHT apU(pMETHIECKOro JIeHCTBHUS
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IIpooonscenue

HasBanue
pa3nena (TeMbl)
Kypca (YHMCJI0 4acoB)

OcHoBHOE coaepkaHue

OcHoOBHBIE BUABI IeATEC/IbHOCTH Oﬁy‘lalOIIll/lXcﬂ

Harasianas
reoMeTpHsi.
Durypbi

Ha TJIOCKOCTH
(14 1)

YeThIpEXyroabHHUK, MIPUMEPBI
YeTHIPEXYTOJIHUKOB. [IpsiMoyToNBHHEK,
KBa/IpaT: CBOWMCTBAa  CTOPOH, YIIIOB,
JIMaroHajei.

M3mepenue yrioB. Buibl TpeyroibHUKOB.

Ilepumerp  MHOroyroneHuka.  Ilnomans
¢burypsr. ®opMysibl HEpUMETPa U IUIOIIAIH
IPSMOYTOJIbHUKA. [Mpubnmxénnoe
U3MepeHHe IIoIaan Guryp.

IIpaktiyeckas padora «[lnomans kpyray.

M306paxkaTh Ha HENMHOBAaHHOM M Kierdatod Oymare ¢
HCIIOJIb30BAHUEM UYEPTEKHBIX HHCTPYMEHTOB YETHIPEXYTOJIBHUKHU C
3aJaHHBIMY CBOWCTBAMM: C TIAPALIENbHBI MH, IEPIIEHANKYISPHBIMY,
pPaBHBIMHM CTOPOHAMH, TPSIMBIMH YIJIaMH M JAp., PaBHOOEAPEHHBIN
TpeyronbHuk. Ilpeanarats m o0cy:kaaTh crnoco0bl, aJropuTMbI
MOCTPOSHHSL.

HccaenoBars, UCTIONB3Ys IKCIIEPUMEHT, HaOJII0IeHNuE,
MOJIENIMPOBAaHUE, CBOMCTBA MPSIMOYTONBHNKA, KBajApaTa, pa30UBaTh HA
TpeyrojbHUKH. (OGOCHOBBIBATb, ONPOBEPrarb C IOMOUIBIO
KOHTPIIPUMEPOB  YTBEP)KACHUS O MPsSMOYroJbHUKE, KBajpare,
Pacno3HaBaTh BEPHbBIC U HEBEPHBIC YTBEPKICHUS.

M3MepsATh U CTPOUTH C IOMOILBIO TPAHCIIOPTUPA YIJIBL, B TOM YHCIIE
B MHOTOYTOJIbHUKE, CPABHHBATBH YIIB; PACNO3HABATh OCTpHIC,
TpsIMBIE, TyTbIE, pa3BEpHYThIE yribl. PacmosHaBaTh, M300pakaTh
OCTPOYTOJIbHBII, MIPSIMOYTOJIbHBIA, TYNOYTOJIbHBIIA,
paBHOOEIPEHHBIH, PABHOCTOPOHHUH TPEYTOIBHUKH.

Boruuncasite NEPUMETP MHOT'OYT'OJIbHUKA, IJIOMIA/lb MHOT'OYTr'OJIbHUKA
pasOueHneM Ha NPSMOYTOJNBHUKY, HA PaBHBIC (UTYpHI, HCIOJIH30BATh
METPUUECKHE eIUHHUIbI H3MEPEHUS ATUHBI U TITOIA M.
Hcnonp3oBaTs NpuéIMiKEHHOE H3MepPeHHne JUIMH U IUIoIaaei Ha
KiIeT4aToi Oymare, IpHOMIKEHHOE N3MEPEHHE JUTMHBI OKPYKHOCTH,
TUIOMIAAN KPyTa.
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IonoxuTebHBIC H Lenbie qHCIa. Monyib 4ucna, IlpuBoauMTH TpHUMepbl HCMOIb30BAHHA B PEATbHONH SKH3HU
OoTpULATeIbHbIE reoMeTpuyeckas MHTEpHpeTanus MOIYJIs. TOJIOXKHUTEIBHBIX M OTPULATEIBHBIX YHCEII.
4yuciaa UncnoBsle MPOMEKYTKH. M3006paikaTh 1enble 4YnCla, MONOXKHTEIbHBIE W OTPHIATEIbHBIC
(40 g) n YHCIIa TOUYKAMH Ha YHCIOBOH MHPSIMOM, MCMOJIb30BATh YHCIOBYIO
OJIOKUTENIPHBIE M OTPHIATEIbHbIE YHCIA.
CpaBHeHue TIOJIOKUTEIIbHBIX u TIPAMYIO /UL CPABHCHIA AHCC.
P IIpuMeHATH MpaBUJIA CPaBHEHHS, YNOPAA0YMBATD IIENbIE YHCTA;
OTPULATENBHBIX  HHCEI. Apudmernueckue HAXOTHTH MOJIYJTh UHCITA.
ACHCTBHA ¢ TOJIOAHTCIE HEIMH " ®opMyJIMPOBATH NPABUJIA BEUHCICHUS C ITOJOKUTEIBHBIMU U
OTpULATCILHBIMI HHCTTAMMH. OTPHIATENbHBIMU  YHCIAMH, HAXOAMTH 3HAYEHHMS  YMCIOBBIX
PerneHue TeKCTOBBIX 3aJ1a4. BLIpa)KeHI/IfI, coaepKalux ﬂeﬁCTBHﬂ C IIOJOXUTCIbHBIMU H
OTPUIATETbHBIMA YHCIAMH.
IIpuMeHsiTb  CBOMCTBA  CJIOXKEHWSI W YMHOXEHHS  JUIS
peoOpa3oBaHUs CyMM U IIPOU3BEICHUM.
IIpencraBienne [IpssmoyronbpHast cucreMa KOOPAMHAT —Ha OO0bsICHATL M WLIIOCTPHPOBATHL MOHSATHE TPSIMOYTOJIBHON
JaHHBIX IIOCKOCTU. KOOpAMHATE! TOUKH HA IIIOCKOCTH, CHCTEMBI KOOPAMHAT Ha MNIOCKOCTH, UCTIOIb30BATh TEPMUHOJIOTHUIO;
(6 1) a0cLycca U opAMHaTa. CTPOUTH HA KOOPIMHATHOH INIOCKOCTH TOYKH M (PUI'YPEI 110 3aJaHHBIM

Cronbyatsle U KPYTroBbI€ THArPAMMBI.

IIpakrnueckas
JarpamMM».

pabora «Toctpoenue

Pemienne TEKCTOBBIX 3ajay, COJAEPKAIIUX
TTAHHBIC, TIPE/ICTABIICHHBIC B TaOJHIAX W Ha
JarpaMMax.

KOOpAMHATaM, HAXOAUTh KOOPIHHATHI TOUCK.

Yurarh CTONOUATHIC ¥ KPYrOBBIC IHATPAMMbI, HHTEPIPETHPOBATH
JIAHHBIC; CTPOUTD CTOJIOYATHIC JUArPAMMBI.

Hcnoas3oBarh MHGOPMALMIO, NPEJICTABICHHYIO B TabiMuax, Ha
JuarpaMMax Uil PeLiCHHs TEKCTOBBIX 3384 W 3a]ad M3 pealbHOIl
JKU3HA
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IIpooonosicernue

Ha3spanue pasgena
(Tembl)
Kypca (4HMCJI0 4YacoB)

OcHoBHOe cojepikanue

OcHOBHBIE BH/IbI JIESITEIbHOCTH oﬁyqammnxm

Harnsauas
reoMerpusi.
Durypbl

B npocrpancrse (9

1)

[IpsMoyronpHBIA Tapajulenenunesn, Kyo,
[pu3Ma, upaMuaa, KOHyC, LHIHHP, ap U
chepa. UM3o0paxkeHHe MPOCTPAHCTBEHHBIX
uryp. [Ipumepsr pa3BEpToK
MHOI'OI'paHHUKOB, HUWJIMH/pPA U KOHyCa.

[Ipaktnueckas padora «Co3naHue Mozaemei
MPOCTPAHCTBEHHBIX (QUTYPY.

[lonstHe 00BEMA; EIUHUIBI H3MEPEHHUS
o0bEMma. O0bém PSAMOYTOJIBHOTO
napajuiesenumesa, Kyoa, GopMyisl 00bEMa.

Pacno3HaBaTh Ha YepTexax, PUCYHKax, OMHCHIBATH ITHPAMULIY,
npu3My, LIWIMHAP, KOHYC, WIap, M300pamaThb UX OT pPYKH,
MOJeIMPOBATh W3 OyMmard, IUIACTWIIMHA, IIPOBOJIOKA H Jp.
IIpuBoauTH NMpHMepbI 00BEKTOB OKPYKAIOIIETO MHPA, UMEIOLTHX
(hOpMBI HA3BaHHBIX TeJl.

Hcnoab3oBaTh  TePMHHOJIOTHIO:  BEpIINHA,
OCHOBaHHE, BBICOTA, PAANYC U JUAMETP, pa3BEPTKA.
M3yuaTh, HCHONB3ys SKCIEPUMEHT, HaOJIONCHHE, W3MEpEHHe,
MOJENUPOBAHNE, B TOM YHCIE KOMITBIOTEPHOE, M ONHCHIBAThH
CBOMCTBA HA3BAHHBIX TeJ, BBIABIAATH CXOACTBA M Pa3JIHYMA
MEXIy MUPaAMUAOH M TPU3MON; MEXIy IMIMHIPOM, KOHYCOM U
HIapPOM.

Pacno3naBarh pa3BEépTKH TapauleNenuiena, Kyda, IPU3MBIL,
MHPaMUJIBI, KOHYCA, IMINH/PA; KOHCTPYHPOBAThH JTaHHBIC Tela U3
pa3BépToK, co3gaBaTh ux Mozend. Co3gaBaTh  MojesH
HPOCTPAHCTBEHHBIX (GUTYp (M3 OyMaru, IPOBOJIOKH, IUIACTIIINHA H
ap.)

H3mepsaTs Ha Mopeasx: JUIMHbBI pEOEp MHOIOTPAHHUKOB, JTUAMETP
mapa.

BoiBoauThb opmy.ty 00bEMa MPsSIMOYTOIBHOTO apaslieNeuIe/ia.
Boruncasare  mo  dopmyiaam:  00bEM  IPSMOYTOJIBHOTO
mapajuieNenunesa, Ky0a; HCIIOIb30BaTh EAMHHUIBI  H3MEPeHUS
00bEMa; BBIYMCIATH OOBEMBI TEN, COCTaBIEHHBIX M3 KyOOB,
apaJuleIeue/0B; PelaTh 33124 C PCaJIbHBIMU JaHHBIMU.

pebpo,  rpaHs,
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IloBTOpenue,
00001IeHHE,
cucremarusanus (20

)

[ToBTOpEHNE OCHOBHBIX MOHATHUI U METO/IOB
KypcoB 5 u 6 kiraccos, o6o0mienue n
CHCTEMAaTH3aIVs 3HAHUH.

BbIunc/IATh 3HAUCHHS BBIPAXKEHUH, COJAEpKAIIMX HATypajbHbIE,
LeJble, TOJOKUTEIbHbIE W OTPHULATEIbHBIC YKCIIA, OOBIKHOBEHHBIC
U JIeCATHYHBIE JApOoOW, BBIIOIHATL INPEOOPa3OBAHUS UHCET H
BBIP@KEHUI.

Beioupars cnocod CPaBHEHUS  YMCEN,  BBIUHCIICHU,
NMPUMEHATh  CBOMCTBAa  apU(PMETHUYCCKHX  JCUCTBHUA  UIL
palHOHATH3alHMH  BBIYHCICHHIL.

Pemats  3agaum U3 peanbHONl  KU3HM, HNPHMEHATH
MaTeMaTH4yecKHe 3HAHMSl JUId pEHICHHWSA 3adad M3 JPYrux
HpeIMETOB.

Pemars 3ana4u pasHbIMH cIO0c00aMU, CPABHHBATh, BBIOUPATH
€noco0bl PelIeHuUs 3aaun.

Ocy1ecTBJISATh CAMOKOHTPOJIb BBIIIOIHAEMBIX eicTBUI

Y CAMOIIPOBEPKY Pe3ysIbTaTa BEIUUCICHHUH.
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PABOYAS ITPOT'PAMMA
YYEBHOT O KYPCA «AJITEBPA». 7—9 KJIACCBI

HEJU U3YYEHUS YYEBHOI'O KYPCA

Anrebpa sIBISieTCS OAHUM M3 ONOPHBIX KypCOB OCHOBHOW IIKOJIBI: OHa
obecrieyrBaeT U3y4eHHE IPYTUX AUCIUIUINH, KaK €CTECTBEHHOHAYYHOTO, TaK U
TYMaHUTApHOIO IMKIOB, €€ OCBOGHME HEOOXOAMMO [UIsi IPOJIODKEHHUS
00pa30BaHMs U B ITOBCEJHEBHOW XM3HU. PazButne y 00ydyarommxcsi HayYHBIX
MIPE/CTABIICHUI O MPOMCXOKACHUH M CYLIHOCTH allredpandyeckux abCTpakuuii,
CIoco0¢e OTpaKCHHSI MATEMATHICCKON HAYKOH SIBJICHU U MPOLIECCOB B MIPUPO/IC
1 00IIIeCTBE, POJIM MATEMATHIECKOT'0 MOJICITUPOBAHHUS B HAYYHOM MTO3HAHHUU U B
MIPAaKTUKE CIIOCOOCTBYET ()OPMHUPOBAHMIO HAYIHOI'O MUPOBO33PEHHUS U Ka4eCcTB
MBIIUICHUS, HEOOXOAMMBIX Ul aJanTallud B COBPEMEHHOM LH(POBOM
obmrectBe. M3yuenne anreOpbl eCcTeCTBEHHBIM 00pa30M 00ecCIieunBaeT pa3BUTHE
yMeHMsi HaOmoJaTh, CpPaBHUBATH, HAXOAUTH 3aKOHOMEPHOCTH, TpeldyeT
KPUTHYHOCTH MBIIIICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH
CBOM JIeMCTBHA W BBIBOJBI, (hopMynmpoBaTh yTBepkneHus. OcBoeHHE Kypca
anreOpbl 0OecrneynBaeT Pa3BUTHE JIOTHIECKOTO MBIIIICHHS 00 YJaIOIIIXCS: OHH
UCTIONB3YIOT AECAYKTHBHBIE W WHAYKTHBHBIE DPAacCCyKACHHA, 0000meHHE u
KOHKpeTH3aImoo, a0cTparupoBanne u aHamoruio. OOydeHme anredpe
NIPEAIoNaraeT 3HAYMTENbHBIH O00BEM  CAMOCTOATEIBHOW  JAEATEIBHOCTH
00y4aroImuXxcs, MOITOMY CaMOCTOSTENBHOE PEIICHHE 3aJad EeCTECTBCHHBIM
00pa30oM SIBIISIETCS pean3ayei JesTeNbHOCTHOIO IPUHIMIIA 00ydIeHUS.

B crpykType mporpammel yaeOHOro Kypca «Anredpa» OCHOBHOM IIKOJBI
OCHOBHOE MECTO 3aHHMAIOT COAEpXXaTelbHO-MeToanIeckue TuHnu: «Hucna n
BBIYHCIIEHUS»; «ANTeOpandecKknue BEIPaXECHUs»; «YpaBHEHUSI M HEPABEHCTBAY;
«Dynkmuny. Kaxmas w3 3THX  CcOJEp)KaTelNbHO-METOJUUYECKUX  JIMHUN
pa3BUBaeTCS Ha MPOTSDKEHUH TPEX JIST M3YUEHHUS Kypca, €CTECTBEHHBIM 00pa3oM
TieperuieTasich ¥ B3aUMOJICHCTBYS C IPYrMMHU €ro JHMHUSAMH. B xozme m3ydenns
Kypca OOyYaroIIMMCsi NPUXOIUTCS JIOTMYECKH PacCy>KAaTh, HCIIOIb30BATh
TEOPETHKO-MHOXKECTBEHHBIH SI3bIK. B CBsI3M ¢ 3THM 11€71€c000pa3HO BKIIIOYUTH B
MIPOTpaMMy HEKOTOpHIE OCHOBBI JIOTHKH, NPOHHM3BIBAIONINE BCE OCHOBHBIC
paszensl MaTeMaTH4ecKoro oOpa3oBaHUS M CIIOCOOCTBYIOIME OBJIAJCHHIO
00y4YaroIMMHCSI OCHOB YHHMBEPCAJIILHOI'O MAaTEeMaTHYECKOro s3blKa. Takum
0o0pa3oM, MOXXHO yTBEpXKIaTh, 4YTO COAEPXKATEIILHOH M CTPYKTYpHOH
0COOEHHOCTBIO Kypca «AJredpay SBJIseTCs €r0 HHTETPUPOBAHHBINA XapaKTep.

COZ[ep)KaHI/Ie nuHUM  «YHucna MW BBIYMCIICHHS» CIIYKUT OCHOBOH JJIsL
JajdbHEHIIero  W3y4eHWss  MaTeMaTHKH, CIOCOOCTBYET  pasBUTHIO Y
O0y4aroIuXcst  JIOTHYECKOTO  MBIIIJICHUS, (OpMHPOBaHUIO  YMEHUS
TIOJIB30BATHCS AJTOPUTMAMH, & TAKKE NPUOOPETEHUIO MPAKTHYECKUX HABBIKOB,
HeO6XO)]I/IMI)IX AJIA HOBCCHHGBHOﬁ )ku3HU. Pa3BuThe IOHATHS O 4YHCIE B
OCHOBHOM IIKOJIE CBSI3aHO C pauOHAJIBHBIMU U UPpPaAlOHAJIBbHBIMH YU CIIAMHU,
(hOpPMHPOBAHHEM TPEACTABICHUNA O ICHCTBUTEIBHOM 4YHCJIC. 3aBEpIICHHUE
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OCBOCHHMS YMCIIOBOM JINHMU OTHECEHO K CTapllieMy 3BEHY 00Iero 00pa3oBaHusl.

ConepxaHue JBYX aiureOpamvyeckux JIMHHA —  «AJredpanyeckue
BBIPXKECHUSI» U «YPaBHEHHS M HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHHUIO Y
00yUaroIuXcsi MaTeMaTHYECKOro arapara, Heo0X0JMMOT0 JUIsl pelleH s 3a4a4
MaTEeMaTHKH, CMEKHBIX MPEIMETOB M NPAKTUKO-OPHUCHTUPOBAHHBIX 3a1dad. B
OCHOBHOH IIKOJ€ y4eOHBIII MaTepuasl IpyIIHPYETCs BOKPYT pPalMOHAIBHBIX
BBIpaXXEHUH. Anredpa JeMOHCTPHPYET 3HAUCHHE MATEMAaTHKH KakK S3bIKa JUIS
TOCTPOCHUA MATEMATHYCCKUX MO]leHeﬁ, OImMCaHusA MPOLECCCOB U SIBJICHUH
peanbHOrO MHpa. B 3amaun oOydeHus anredOpe BXOIAT Takke JallbHEHIIee
PA3BUTHC AJTOPUTMHYCCKOT'O MBIIIJICHUA, HeO6X0}II/IMOFO, B 4aCTHOCTH, 1A
OCBOCHHSI Kypca HH()OpPMATHKH, W OBJAJCHHE HABBIKAMH [ETyKTHBHBIX
paccyxnennii. IIpeoOpa3oBaHne CHMBONBHBIX (OpM  BHOCHT  CBOil
cnenupUIecKnii BKJIaL B pa3BUTHE BOOOPaXKEHHs, CIIOCOOHOCTEH K
MaTeMaTHIECKOMY TBOPUECTBY.

Conepxanne () yHKIIMOHATHHO-TpaQIecKoi TMHAH HALIEICHO Ha TTOTyIeHHE
IIKOTPHUKAMU 3HAHUH 0 PYHKIUAX KaK BayKHEHIIeH MaTeMaTHIECKOW MOJCITH
JUIL ONMHUCAHWS WM WCCIECAOBAaHHS Pa3sHOOOpA3HBIX IPOIECCOB W SBICHUH B
mpupoze 1 odmecTBe. M3ydeHne 3Toro Marepruana CrocoOCTBYET Pa3BUTHIO Y
00ydJarommxcsi YMEHHS HCIIONB30BaTh Pa3lIMUHBIC BBIPA3UTEIBHBIC CPEICTBA
SI3BIKa MAaTEMAaTUKA — CJIOBECHBIE, CHMBOIHMYECKHE, TpadUdecKue, BHOCHUT
BKIaA B (OPMHPOBAHWE MPEICTABICHUHA O POIU MATCMATHKHA B Pa3BUTHH
OUBIIU3AIUH U KYJIbTYPHL.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CormacHo ydueOHOMy TiaHy B 7—9 Kimaccax wu3ydaercs y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKITIOYAET CIEAYIONINE OCHOBHBIE PA3/IEIIbl COACPKAHNUS:
«Hucna u BEMHCIEHHUS», «ANTeOpandecKue BBIPAKCHHS», «YPaBHEHHS H
HEepaBeHCTBaY, «DyHKINI.

Y4eOHbI TIIaH Ha W3ydeHue anreOpel B 7—9 Kiaccax OTBOAWT HE MeHee 3
Y4eOHBIX YaCcOB B HEEIIO B TEUCHUE KAXKIO0T0 roia 00ydIeHUs, BCEro 3a TPH roza
o0y4yeHnss — He MeHee 306 yaeOHBIX YacoB.

COJEPKAHHUE YYEBHOI'O KYPCA (I1IO TOJAM OBYYEHMUS)

7 kaace

Yucna u eviuucnenusn
PanuonajibHbIe YHCIA

JlpoOu OOBIKHOBEHHBIC M JCCATUYHBIC, IIEPEX0J] OT OIHOW (OPMBI 3aIUCH
npobeit k gpyroit. IloHsATHE palMOHAIBLHOIO YHCA, 3aIKCh, CPaBHCHUE,
YIOPSIOYMBAHNE PAIMOHAIBHBIX YHCEd. ApudMeTHueckue IeUCTBHS C
palMoHaIbHBIMU UKciIaMu. Pemenue 3a1a4 u3 peasibHOM NpakTUKY Ha 4YacTH, HA
Ipoou.
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CreneHb ¢ HaTypaJbHBIM IIOKa3aTelieM: OIpelelieHne, NpeoOpa3zoBaHHe
BBIpa)KEHHH Ha OCHOBE OMpEeTICHHUS.

[poueHTsl, 3aNKCh MPOLECHTOB B BHUIE IpoOU U IpoOH B BHAE NPOLEHTOB.
Tpu ocHOBHBIE 3a7]aul HAa POLIEHTHI, pellIeHHe 3a7a4 U3 peabHON MPaKTHKH.

[IpuMeHeHHE TIPU3HAKOB JIEIMMOCTH, pPa3lOKeHHE Ha MHOXKHTEIU
HaTypaJbHBIX YHCEIL.

PeaspHBIEe  3aBHCHMOCTH, B TOM 4UHCle TIpsMas H  oOpaTHas
MIPOTIOPIIMOHATBHOCTH.

Anzebpauueckue @viparxcenus

IlepemenHble, 4YHMCIOBOE  3HAYEHHWE  BBIPAXKEHUS C  NEPEMEHHOM.
[IpencraBienue 3aBUCUMOCTH MEXIYy BEIWYMHAMH B BHIAC (OPMYIIBL
Beruncnenust no gpopmysam.

[IpeobpasoBanne OyKBEHHBIX  BBIPRKEHHWH, TOXIECTBEHHO paBHBIC
BBIp@KCHUS, TpaBwia NpeoOpa3oBaHUsS CYMM W TIPOW3BEIEHMH, IpaBUia
PacKphITHSI CKOOOK U TIPUBEACHUS MOAOOHBIX CIIATaeMBIX.

CBoiicTBa CTENEHM C HATypalbHBIM OKa3aTeNEM.

OpnHounensl 1 MHOrowIeHbl. CTeneHb MHOrowieHa. ClokeHue, BEIUNTaHuUE,
YMHOXE€HHE MHOTOWwIeHOB. DOpPMyNBI COKPAIEHHOIO YMHOMEHMS: KBajapat
CyMMBI M KBajapaT pasHocTH. DopMmyna pa3HOCTH KBaapaToB. PasnmoxkeHue
MHOT'OYJICHOB Ha MHOXHUTEH.

Ypaenenusn

VYpaBHEHHE, KOPEHb YpPaBHEHUs, IpaBWia IpeoOpa3oBaHHs YypaBHEHWS,
PaBHOCWIIBHOCTD ypaBHEHHH.

JluneliHOE ypaBHEHHE C OIHOM MEPEMEHHOW, YHUCIO KOpHEW JMHEWHOTO
YpaBHEHMs, pEIICHUE IMHEHHbIX ypaBHeHHH. CoOCTaBI€HHE YpaBHEHHUIl IO
YCIIOBHIO 3aJaull. PelieHne TeKCTOBBIX 3ajau C MOMOIIbIO YPABHEHUIL.

JlvuneliHOE ypaBHEHHUE C IBYMsI IEPEMEHHBIME 1 ero rpaduk. Cucrema IByX
JIMHEWHBIX ypaBHEHUU C ABYMs NEpeMEHHBIMH. PellleHne cucteM ypaBHEHUIl
criocoOoM moAcTaHOBKH. [IpuMepsl pemeHns: TeKCTOBBIX 3a/1ad € IOMOIIBIO
CHCTEM YpaBHEHHH.

Koopounamut u zpagpuxu. Oynkyuu

Koopnunara Touxu Ha npssmoil. UncnoBsle IpOMEXXyTKH. PaccrosHue Mexay
JBYMs TOYKaMH KOOPJAMHATHOM NPSIMOM.

[psimoyronpHas cucrema koopaunat, ocu OX n Oy. Adcrucca U opauHaTa
TOYKM Ha KOOPAMHATHOM TIockocTH. IlpuMepel rpadukoB, 3aJaHHBIX
¢dopmymnamu. UreHue rpaduKoB peabHBIX 3aBUCHMOCTEH.

Honsarune ¢dyaxmmm. ['padpuk ¢yrkmum. CpoiictBa ¢yHkumit. JlmHeitHas
¢yrkums, e€ rpaduk. ['padudeckoe pemenne THHEHHBIX YPaBHEHUI U CHCTEM
JIMHENHBIX YpaBHEHUH.

8 kiace

Yucna u eviuucnenusn
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KBanparnblit kopeHb u3 umcna. [loHATHE 00 HppalMOHAIBHOM YHCIIE.
Hecatuunsie NPUOITHKECHUS HppallMOHATIBHBIX ~ YHCE. CsaoiicTBa
apu(pMeTHIeCKUX KBaJpaTHBIX KOpPHEH M MX MPHUMEHEHHE K NMpeoOpa3oBaHUIO
YHCJIOBBIX BBIPQXKEHUN U BBIUMCIECHUAM. JleHCTBUTENbHBIE YUCIIA.

CremneHb C LeNbIM MTOKa3aTeneM u e€ cpoiictsa. CTaHAapTHAS 3alKCh YHCIA.

Anzebpauueckue evipasrcenus

KBanmpatHslit  TpéxuneH; pa3jIoKeHHE KBaJApaTHOro TpEXUIeHa Ha
MHOXHTEH.

Aunrebpandeckast ipoOb. OCHOBHOE CBOICTBO aireOpanyeckoil Ipoow.
CnoxeHue, BBIUMTAHHE, YMHOXCEHHE, JelIeHHE alreOpanveckux JIpoOei.
ParoHanpHbIC BEIPAKEHUS M UX IPE00pa30BaHUE.

Ypasnenusn u nepasencmea

KBanpartHoe ypaBHeHue, Qopmyna KOpHEH KBaJpaTHOIO YypaBHEHUS.
Teopema Buera. Pemenue ypaBHeHHH, CBOAAIIMXCS K JIMHEWHBIM H
kBazpatHbIM. [IpocTeiitme qpoOHO-panMoHalbHbIE YPABHEHHSI.

I'paduueckas uHTEpIpEeTanns ypaBHEHUH C IBYMS [IEPEMEHHBIMH U CHCTEM
JINHEIHBIX YPaBHEHUH C IBYMs [IEPEMEHHBIMU.

Perienre TeKCTOBBIX 33724 ajare0pandecKuM Criocooom.

YucnoBble HEpaBeHCTBA U UX cBoiicTBa. HepaBeHCTBO ¢ 0/IHOM MepeMeHHO}.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHbIE HEPABEHCTBA C OJHOW MMEPEMEHHOM.
CucTeMBI TMHEHHBIX HEPABEHCTB C OHOH ITepeMEHHOM.

Dynkyuu

[onstue ¢ynkuun. OOnacTe oOmpeAeneHuss WU MHOXECTBO 3HAYECHUM
¢ynkiyn. Crioco0b! 3aanus GyHKIUH.

I'paduk ¢ynkmum. Urenue cpoiictB ¢yHkiuu no eé rpaduxy. Ilpumeps
rpaduKoB (PyHKLHH, OTpasKaroIiX peatbHbIe MPOLECCHI.

@OyHKIMYM, ONUCHIBAIOUIME TPSAMYI0 M OOpaTHYIO NPONOPLHHOHAIBHBIC
3aBuCHMMOCTH, MX rpapuku. Oyukuun y = x2, y=x3, y=+x , y = |x].
I'padmueckoe pemenne ypaBHEHUH U CHCTEM YpaBHEHH.

9 Kaace

Yucna u evluucienus
JlelicTBUTeIbHBIE YHCIA

PaHI/IOHaHI)HLIe quciia, nppalunoOHAJIbHBIC YUCilda, KOHCYHBIC U OECKOHEYHBIE
JCCATHYHBIC ,Z[p06I/I. MHokecTBO HeﬁCTBHTeJ’IBHHX quUCel1, ,Z[eﬁCTBHTeHI:HLIC
Ypcia Kak OeCKOHEYHBIE JCCATUYHBIC ,Z[pO6I/I. Bzanmuo OJJHO3HAYHOC
COOTBETCTBUE MEXKIAY MHOXECTBOM HeﬁCTBI/ITCHBHBIX HYUCCII U KOOpHHHaTHOﬁ
MIPSIMOM.

CpaBHeHME HEWCTBUTEIBHBIX YHCEN, apu(METHUecKhne OEeUCTBHIA C
HeﬁCTBI/ITCHLHLIMI/I YHCJIIaMU.
H3mepennsi, npudanKkeHust, OLeHKH
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Pa3Mepbl 00BEKTOB OKPYKAIOIIETO MHPA, UIMTEIBHOCTH IPOILECCOB B
OKpY’KarollleM MUpe.

[pubnmkéHHOE 3HAYCHIE BETUYUHBI, TOYHOCTH MPHOIMKeHUA. OKpYyTrIICHHE
gyucen. [Ipukuaka v OlleHKa Pe3yabTaTOB BHIYMCICHUH.

Ypaenenus u nepasencmea
YpaBHeHusi ¢ 0IHOI epeMeHH oM

JIuneitHoe ypaBHeHue. PelieHue ypaBHEHUI, CBOAAIIUXCS K IMHEHHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHeHUil, CBOISIIMXCS K KBaJPaTHbBIM.
buxBangpatHoe ypaBHeHue. IIpumepbl peleHUs] ypaBHEHUH TpeTbeld U
yeTBEPTOM cTENEHEN pa3ioKEHUEM Ha MHOXKHUTENH.

Penrenue npoOHO-paioOHaNBHEIX YPaBHEHUH.

Penrenne TekCcTOBBIX 3a1a4 anreOpamdecKiM METOJ0M.

Cucrembl ypaBHeHUit

VYpaBHeHHE ¢ IByMS MEepEeMEHHBIMU U ero rpaduk. Pemenue cucrem nByx
JIMHENHBIX YypaBHEHHUH C JByMsl IepeMeHHbIMU. PeleHue cucreM aByX
YpaBHEHMH, OIHO M3 KOTOpPBIX JHMHEHHOE, a JApyroe — BTOPOM CTENEHHU.
I'paduueckas vHTEpIIPETAHAS CHCTEMBI YPABHEHHUH C ABYMS IIEpPEMEHHBIMH.

Penrenne TeKCTOBBIX 3a/1a4 adreOpamdecKiM CII0COOOM.

HepasencrBa

YUucnoBble HEPABEHCTBA U UX CBOMICTBA.

Pemenvie nuHEHBIX HEPAaBEHCTB C OHOM IEepeMeHHOW. Pemienue cucrem
JIMHEHHBIX HEPaBEHCTB C OJHOW TepeMeHHOW. KBampaTHbie HepaBeHCTBA.
I'paduueckas mHTEpHpeETanuss HEPABEHCTB W CHCTEM HEPABEHCTB C JIBYMS
TIepEeMEHHBIMH.

Dynkyuu

KBanparnunas ¢yHkius, e€ rpaguk u cBoiicta. [lapaborna, KoopAWHATHI
BEPILUHEI [1apadoJIbl, 0Cb CHMMETPUH MapaboJIbl.

I'paduku pynkmmii: y = kx, y = kx+b, y = E’ y=x3y=+x,y=|xlu
HX CBOMCTBA.

Yucnogvle nocnedosamenbHocmu
OnpenesieHne ¥ coco0bl 3aJaHUSI YHCJIOBBIX MOC/Ie10BaTeIbHOCTEH

[loHATHE YUCIIOBON MOCIENOBATENFHOCTH. 3alaHUE ITOCIEIOBATEIHHOCTH
peKyppeHTHOI popmymoit 1 popMyIoii N-ro dieHa.

ApmpMeTuquKaﬂ U reoMeTpuveckas nmporpeccuu

ApudmeTrueckas U reomerpuueckas mnporpeccud. @opMynbsl N-ro 4ieHa
apu(hMETHICCKON ¥ TEOMETPHUYCSCKON TPOTrPECCH i, CyMMBI ITEPBBIX N YICHOB.

N300pakeHre 4WICHOB apU(PMETUUCCKOW M TECOMETPHUYECKON MpOrpeccHid
TOYKaMH Ha KOOPJIMHATHOW MITOCKOCTH. JINHEHHBIN 1 HKCIIOHEHIIUATIBHBIN POCT.
Cio>HbI€ TPOLEHTHI.

INTAHUPYEMBIE TPEJMETHBIE PE3YJBTATBI OCBOEHUA

MPUMEPHOI1 PABOYEN TPOrPAMMBI KYPCA
(IO TOIAM OBYYEHUST)
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OcBoeHue y4eOHOro kypca «Airebpa» Ha ypOBHE OCHOBHOI'O OOLIEro
00pa3oBaHUs JOKHO OOECIEUUBATH MOCTIKCHUE CICAYIOMIMX MPEAMETHBIX
00pa30BaTENbHBIX PE3YIbTATOB:

7 KJIace

Yucna u éviuucnenus

BemmonHATh,  coderas  YyCTHBIE M NHCHMEHHBIE  IPUEMBI,
apuMeTHIecKue IeHCTBHS C PAlOHATBHBIMHI YHCIAMHU.

Haxomute ~ 3HaueHWsT  YMCIOBBIX  BBIPRKEHHWH;  NPHUMEHATH
pa3HooOpa3HbIe cIOCOObI ¥ MPUEMBI BEIYUCICHHS 3HAUCHUH JTPOOHBIX
BBIPa)KEHUH, COlepKaIUX OOBIKHOBEHHBIE U AECATHYHBIC IpOOH.
[lepexoqute oT onmHOM (GOPMBI 3alUCH  YUCEN K  JIPYroi
(peoOpa3oBEIBaTh  JECATHYHYIO  JIpo0b B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECSATHYHYIO, B YAacTHOCTH B OECKOHEYHYIO
JICCATUYHYIO IPOOB ).

CpaBHUBATH U YIOPSAI0YHBATH PAI[OHAIBHBIE YHCIIA.

OxpyrasTh yucia.

BEIMONHATE NPUKHUIAKY U OLEHKY pE3yabTaTa BBIUMCIECHUH, OLEHKY
3HAYEHUI YHCIIOBBIX BBIPAKECHUI.

BEINONHAT IEHCTBUSA CO CTENEHSIMH C HATypaJIbHBIMU I10KA3aTENSIMHU.
IIpumensaTs NpU3HAKK AEIUMOCTH, Pa3jI0XKEHUE Ha MHOMKUTEIH
HATYPaJbHBIX YHCEIL

Pemate  npakTHMKO-OPUEHTUPOBAHHBIC  3aJaud, CBS3aHHBIE C
OTHOILIEHUEM BEJINYMH, IIPONIOPLUOHAIBHOCTBIO BEJINYMH,
MIPOLEHTAMH; HMHTEPIPETUPOBATH PE3YNbTaThl PEIICHUS 3aJad C
y4€TOM OrpaHHUYEHHH, CBS3aHHBIX CO CBOMCTBAMH PaCCMAaTPUBAEMBIX
00BEKTOB.

Anzebpauueckue gviparcenusn

Hcnonb3oBaTh anreOpanvyeckyld TEPMHUHOJOTHIO W  CHMBOIIHKY,
TIPUMEHATH €€ B IIpoLiecce OCBOCHNUS y4eOHOr0 MaTepHaia.

Haxomute 3HaueHnsi OYKBEHHBIX BBIPOKCHWH TPH  3aJaHHBIX
3HAYECHUAX EPEMEHHBIX.

BeimonHATh  MpeoOpa3oBaHUsl LENOT0 BBIPAXKEHUsT B  MHOTOWICH
MIPUBEICHNEM MTOJOOHBIX CIaraeéMbIX, PACKPBITHEM CKOOOK.
BEINONHAT YMHOXKEHUE OJHOWIEHA HA MHOTOWIEH M MHOIOYJICHA Ha
MHOTOYJIEH, MPUMEHATh (OpPMYINBI KBaJgpaTa CyMMBI M KBajparta
Pa3HOCTH.

OcCyIecTBIATh Pa3N0KEHUE MHOTOWIEHOB HA MHOXKUTENN C TOMOIIBIO
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BBIHECEHHSI 32 CKOOKH OOIIEro MHOXHTEIS, TPYIITUPOBKU CllaraeMblX,
TpUMEeHeHUs POPMYIT COKPAIIEHHOTO YMHOXCHHS.

[IpumenaTH IPE0Opa3OBaHI MHOTOWICHOB JUTS PEIICHUS PA3IMIHBIX
3a/1a4 U3 MaTeMaTUKU, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTHKH.
Hcnonbs3oBath CBOWCTBA CTENEHEH C HAaTypalbHBIMHU IOKa3aTelsIMU

JUTS TTpe0Opa30BaHMsI BBIPAKECHHH.

Ypaenemm u Hepaeencmea

Pemate nuHElHbIE ypaBHEHUS C OJHOM IIEPEMEHHOW, MPHUMEHss
IIPaBHJIA MEPEXOAA OT UCXOJHOrO YPABHEHUS K PaBHOCHUIIBHOMY €MY.
IIpoBepsATs, ABISETCS JIM YUCIO KOPHEM ypaBHEHUSI.

[lpumensTe Tpaduyeckue MeETOABI MPH  pPEIICHUH JIMHEHHBIX
YPaBHEHUI U UX CUCTEM.

[ToxnOupate mpuUMepHI Tap YHCe, SIBISFONIIXCS PEIICHHEM JINHEHHOTO
YPaBHEHHUS C IBYMs [IEPEMEHHBIMHU.

CtponTh B KOOPIMHATHON IIIOCKOCTH Ipad¥K JIMHEHHOTO yPaBHEHHUS C
JBYMsI MEPEMEHHBIMH; TOIB3YACh I'paUKOM, IMPUBOAUTH MPUMEPEI
pelLIeHNs ypaBHEHUS.

Pemats cucteMsl IBYyX IMHEHHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH,
B TOM YHCJIC TPaUICCKH.

CocTaBiATh U penate JUHEHHOEe ypaBHEHHME WM CUCTEMY JIMHEHHBIX
YPaBHEHHUI 110 YCIIOBUIO 33/1a41, UHTEPIPETUPOBATh B COOTBETCTBUMU C
KOHTEKCTOM 3aJ[auHl MOJIy4YeHHBIH pe3ynbTar.

Koopounamut u zpagpuxu. @yuxyuu

8 kiacce

W3obpakaTh Ha KOOPIWHATHOW TIPSIMOM TOYKE, COOTBETCTBYIOIIHE
3aJaHHBIM KOOpAWHATAM, Jy4H, OTPE3KH, WHTEPBAJIbI; 3alUCHIBATH
YHCIIOBBIE IPOMEKYTKU Ha alreOpanieckoM sI3bIKe.

OtMmeyaTs B KOOp)]HHaTHOﬁ INIOCKOCTH TOYKHM 110 3aJaHHbIM
KOOpAMHATAM; CTPOUTH IpaduKu TMHEHHBIX (QYyHKIUH.

OnuceiBaTh ¢ MOMOLIbIO (DYHKIMI HM3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpEMs, pAacCTOSHHE; IIeHa, KOJIHUYECTBO,
CTOMMOCTb; PONU3BOIUTENBHOCTD, BPEMsl, 00bEM PaOOTHI.

Haxoauts 3HaueHue (HYHKIMHU 110 3HAUEHHIO €€ apryMEeHTa.

[Tonumatp rpaduyeckuii crmoco0® TpeACTaBIEHHS UM aHANIN3a
nHopManny; H3BIEKaTh M WHTEPIPETHPOBaTh HH(OpManuio U3
rpaduKoB peanbHBIX IPOLECCOB U 3aBUCHMOCTEH.

Yucna u eviyucienusn

Hcnone3oBaTh Ha4daJIbHBIC MpeaACTaBJICHUSA (6] MHOXKECTBC
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ﬂeﬁCTBHTeﬂbeIX quceJl ajs CpaBHeHI/Iﬂ, Oprl"J'leHI/Iﬂ nu Bbl‘lHCﬂeHHﬂ;
n300pakaTh JICHCTBUTECNBHBIC YHCIA TOYKAMH HA KOOPIUHATHOM
MIPSIMOIL.

»  [IpuMeHSITH TOHATHE APUPMETUUYCCKOrO KBAJAPATHOTO  KOPHS,
HAXOJUTh KBaJpaTHBIC KOPHH, HWCIONB3yS TPH HEOOXOIUMOCTH
KaIbKYIATOD; BEITIONHATE IPEOOpa30BaHUS BEIPAKCHUH, COICPIKAIIIX
KBaJ[paTHbIE KOPHH, HCIIOJb3Ys CBOMCTBA KOPHEH.

=  Hcnonp30BaTh 3amUCH  OONBIIMX M MajbIX YHCEI C IIOMOLIBIO
JECATUIHBIX Ipobeit u creneneit uncna 10.

Anzebpauueckue gvipasicenusn

* JIpuMeHATh NOHSTHE CTEHNEHW C IEJbIM I0Ka3aTeneM, BBIIOIHSAT
npeoOpa3oBaHMsl BBIPAXKEHHH, COJEpXKAIIMX CTEHNEHH C LEIbIM
MIOKa3aTeseM.

*  DBbIMOMHATE  TOXKAECTBEHHbIE  NPEOOpa3OBaHMS  palMOHAIBHBIX
BBIDA)KCHUI HAa OCHOBE NpaBWJ NEHCTBUHA HAJ MHOTOWICHAMH H
anreOpanvIecKuMu IpoOsIMU.

»  PackiaapiBaTh KBaJgpaTHBIA TPEXWICH HA MHOXKHTEIH.

» [lpumMeHsaATh NpeoOpa3OBaHUS BHIPAKEHHH Ul PEIICHHS Pa3IMYHBIX
3a7a4 U3 MaTEMaTHKH, CMEKHBIX IIPEAMETOB, U3 PEaIbHOH NPaKTUKH.

Ypasuenusa u nepagencmea

* Pemrate JMHEHHBIC, KBaJpaTHBIC YpPaBHEHHS M paldOHAIBHbIC
ypaBHEHHMsI, CBOAAIIMECS] K HUM, CHCTEMBI IBYX YPaBHEHHUH C IBYMs
TIepeMEHHBIMH.

» JlepexomuTb OT CJIOBECHOH (OPMYNIMPOBKM 3amadd K €€
anreOpanvdeckoi MOAENN C IOMOIIBIO COCTAaBJICHUS YPAaBHEHUS WIH
CHCTEMBl yYpaBHEHHH, HWHTEPIPETHPOBATE B COOTBETCTBHU C
KOHTEKCTOM 3a/1a4H TTOTyICHHBIN pe3yIbTar.

* JIpuMEHATH CBOMCTBA YMCIOBBIX HEPABEHCTB Il CPABHEHHS, OLCHKU;
pemaTh JUHEeWHbIe HEPABEHCTBA C OJTHOM IMEPEMEHHONW U UX CUCTEMBI;
JnaBaTh  rpadMyuecKyl0  WUIIOCTPALMIO  MHOXKECTBA  peIIeHUI
HEPaBEHCTBA, CUCTEMbI HEPaBEHCTB.

Dynkuyuu

* JloHWMaTh M HCHOJNB30BATh (YHKIHMOHAIbHBIE IOHATHUS U SI3BIK
(TepMUHBI, CHMBOJHYECKHEC OOO3HAYEHUs); OMNpEAeSITh 3HAuCHHE
(YHKINH 110 3HAYEHHIO apryMEHTa; OIPENeNATh CBOHCTBA

¢yHKIHN 110 €€ TpaduKy.
= Crpouts rpamKu IEMEHTAPHBIX QYHKIWHA BUaa y = % y = x?,

y =x3, y =+/x, ¥y = |x|; onuceBaTh cBOHCTBA UMCIOBOH (GyHKIHH TI0 €&
rpaduKy.

9 KJaace

Yucna u eviuucnenusn
" CpaBHI/IBaTI) U ynopsAaodYuBaTh pallMOHAJIBHBIC W HPpaluOHAJIBLHBIC
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qucia.

BrinonHsaTe apI/I(IJMeTI/I‘{eCKI/Ie L[eﬁCTBPIH C palMOHAJIbHBIMU YUCIIaMHU,
co4yeTast YCTHbIC U IMMCbMCHHBIC HpI/IéMLI, BBIITOJIHATH BBIYHUCICHUA C
nppannoHaJIbHbIMU YU CIIAMU.

HaXOI[I/ITI: 3HAUCHHS CTCICHEW C ICNBIMH IOKa3aTCIsIMH K KOpHGﬁ;
BBIYUCIIATE 3HAYCHHUSA YUCIIOBBIX BI)Ipa)KeHI/II\/'I.

OprI‘J'ISITB I[CfICTBI/ITGJILHLIC YKrcCiia, BBIIOIHATDL MIPUKUAKY pe3yjibTaTa
BBI‘«II/ICJ'IGHI/II\/’I, OLCHKY YUCIOBBIX Bpra)KeHHﬁ.

Ypaenenuﬂ U nHepaesencmea

Pemiate nuHeitHbIe ¥ KBaJpaTHbIE YPaBHEHUs, YPaBHEHUs], CBOASIIUECS
K HUM, [TpOCTeHIINEe IpOOHO-palMOHANEHBIE YPAaBHEHHS.

Pemiate cuctemsl ABYX JIMHEHHBIX YpaBHEHUH C JBYMS MEpEMEHHBIMU
U CHCTEMBI IByX YPaBHEHHH, B KOTOPBIX OJHO YPaBHEHUE HE ABIACTCA
JIMHEHHBIM.

Pemrate TekcToBBIC 3amavd anreOpanvdecKUM CIIOCOOOM C ITOMOIIBIO
COCTaBJICHUSl YpaBHEHUS WM CHCTEMbl JBYX YpaBHEHUH ¢ IByMSs
NIEPEMEHHBIMH.

IIpoBoauThs mpocTelive UCCIeNOBaHUs YPAaBHEHMH U CHCTEM
ypaBHEHHH, B TOM UHCIe€ C NPUMEHEHHEM TIpapUIecKux
MpeaCcTaBIeHNH (ycTaHABIMBATh, UMEET JU ypaBHEHHWE WIH CHUCTEMa
YpaBHEHHH PEIICHUS, €CIIH UMEET, TO CKOJIBKO, U TIP.).

Pematn JIMHEHHBIE HEPABCHCTBA, KBaJpaTHbIC HEPABCHCTBA,
n300pakaTh pelieHNe HEPABEHCTB Ha YMCIOBOW MPSIMOM, 3aMHMChIBATh
pelIeHne ¢ MOMOIIBI0 CHMBOJIOB.

Pemate cucreMbl JMHEHHBIX HEPAaBEHCTB, CHCTEMBI HEPaBEHCTB,
BKJIIOYAIOLIME KBaJpaTHOE HEPAaBEHCTBO, H300pakaTh pelIeHHe
CHCTEMBbl HEpPaBEHCTB HA YUCIOBON NPSMOIi, 3aNUCBHIBATh PELICHUE C
MIOMOIILII0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELIEHUN PA3IMUYHbIX 3aau.

Dynuxyuu

Pacrio3naBate  (QyHKIMM ~ W3y4eHHBIX  BuaoB.  Iloka3bIBaTh
CXEMaTHYECKU PacoIOKeHHEe HA KOOPAMHATHOMN IIOCKOCTH IpadKOB
2
y=ax®+bx+c, y=x3 y=+x, y=|x| B 3aBucumoctu oOT
3Ha4YeHHUH KOd(PPUIIEHTOB; ONMCHIBATh CBOMCTBA (DYHKIIMIL.

Crpouth W u300pakaTh CXEMaTHYECKH TpadMKh KBaJpaTHYHBIX
(GyHKIMHA, ONMCHIBATH CBOKMCTBA KBAJPAaTHUYHBIX (QYHKIMH IO HUX
rpadukam.

Pacrio3naBath kBaspatuuHyto (yHKOHO 1o ¢opmyie, TPUBOAWTH
MIpUMEpPHl  KBAAPAaTUYHBIX (DYHKIMH W3 pealbHOH XHM3HHU, (U3MKH,
T€OMETPHH.

GyHKIHIT BHJA: y = kx, y=kx+b,y=

Apupmemuueckan u ceomempuueckas npozpeccuu

Pacrio3naBath apupMeTHUECKYIO U TEOMETPUIECKYIO MIPOTPECCHU PU
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Pa3HbIX criocobax 3agaHusl.

BBINONMHATS BBIYMCICHUST € WCIONB30BaHMEM (opMyn N-ro uieHa
apu(pMETHIECKO U T€OMETPHUUYECKOI IPOrpeccid, CyMMBI IEPBBIX N
YJICHOB.

N300pakaTh 4ICHBI MOCIIEI0BATEBHOCTH TOYKAMH HA KOOPAMHATHON
TUTOCKOCTH.

Pemiate 3amaun, CBSA3aHHBIC C YHCIOBBIMH IIOCIECAOBATEILHOCTAMH, B
TOM 4YHCIE 3aJa4d W3 peaJbHOW JKM3HU (C HCIONB30BaHHEM
KaJbKyIATOPa, IU(POBEIX TEXHOIOTU).
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TEMATHYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHMU)

7 kaace (3 4 B Hememo, 34 Henean - 102 u)

Ha3Banue
paszaeia (TeMbl)
(4MCJI0 YacoB)

OcHoBHOE coaepkanue

OcHOBHbBIE BU/BI JICATEC/IbHOCTH oﬁyqalomnxcsl

Yuciaan
BbIYHCJIECHHS.
Panmonajibubie
JHCIA

(25 )

IlonsiTHe  palMOHAJIBHOrO  YHUCIA.
Apudmerndeckue JeficTBUS c
paIOHATLHBIMU YHUCIIAMU.
CpaBHeHue, YIOPSIIOUUBAHUE
PAIOHAIBHBIX YHCETL.

CreneHb c HaTypalbHBIM
TOKa3aTeleM.

Pemenne ocHOBHBIX 3a/ad Ha ApoOH,
TPOIEHTHI U3 PEabHOM MPaKTUKH.
IIpu3Haky n[eIUMOCTH, PA3IOKESHUS
Ha MHOXXHTEIIH HaTypaIbHBIX YHCEI.
Peanbubie 3aBucumoctu. Ilpsmas u
oOpatHasi IPOTIIOPIIMOHATBHOCTH.

CuncreMaTn3upoBaTh H  000Oramarh 3HaHHS 00 OOBIKHOBEHHBIX H
JICCSITHYHBIX POOSIX.

CpaBHUBaTh W YNOpPSI0YMBATH  Apo0HM, 1peoOpa3oBbBas  HpU
HEOOXOUMOCTH JIeCTHYHBIE JIPOOM B OOBIKHOBCHHBIE, OOBIKHOBEHHBIE B
JIECATHYHbIE, B YACTHOCTH B OECKOHEYHYIO JICCATHYHYIO IPOOB.

IIpuMeHsiTH pa3Ho0Gpa3HbIe CNOCOOBI M MPUEMBI BHIYHCIEHHS 3HAYEHHIH
APOGHBIX BBIPAKEHUH, COJEPKAMNX OOBIKHOBEHHBIC U JIECATHIHBIC IPOOU:
3aMEHATH TpPH HEOOXOAUMOCTH JCCATUYHYIO JApoOb OOBIKHOBEHHOH |
OOBIKHOBEHHYIO JICCATHYHOM, MPHUBOANTH BBIpAXKECHHE K Qopme, Hambosee
YIOOHON Ui BBIYHCIECHUH, IIpeoOpa3OBBIBATH APOOHBIC BBIPAKCHHS Ha
YMHOXEHHUE U JIeTICHNE ICCATHYHBIX IPoOei K AHCTBUAM C LIEIBIMH YHCITAMH.
IIpuBomuTH 4MC/IOBbIe H OyKBEeHHbIE NPHMEPBI CTEIICHU C HATypalbHBIM
roKasaresieM, 00bsICHsIS 3HAYCHUsI OCHOBAHHS CTEIICHH M MOKa3aTens CTEICHH,
HAaXOJUTh 3HAaYEHUs cTereHel Bua " (& — 1000e palMoHaIbHOE YKCII0, N —
HaTypaJbHOE YHCIIO).

IMoHUMATB CMBICI 3aMUCH OOJIBIINX YUCEIT C TOMOIIBIO IECATUYHBIX PO0OeH 1
creneneii yncia 10, IPUMEHATH UX B PEaTbHbIX CUTYALHUsX.

IpuMeHATH NPU3HAKU JASTMMOCTH, PA3JIOKEHHUs HA MHOMKHTEIN HATypaJIbHBIX
YHCEIL.

Pemarp 3aga4M Ha 4YacTH, NPOLCHTHI, NPOIOPIMK, Ha HAXOXKICHHE APOOH
(mporeHTa) OT BENMYMHBI M BEIMYMHBI MO €€ IpoOu (MIPOLEHTY), IpolOu
(TIpomieHTa), KOTOPHI COCTAaBIAeT OAHA BenmunHa OT Apyroil. IIpuBoaAMTS,
pa3éupaTb, OLEHUBATH Pa3JIMYHbIC PELICHHUS, 3alUCH PEIICHUH TEeKCTOBBIX
3a/1a4.
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PacnosnaBare HM  O0BSACHATBH, ONUPAsACh Ha ONPENCICHUS, IIPSIMO
MPOTIOPIHOHANBHEIE ¥ OOpPaTHO MPOMOPHUOHATBHBIE 3aBUCHMOCTH MEXIY
BEIMYMHAMU; IPUBOJUTH PUMEPBI STUX 3aBUCUMOCTEH 13 pealIbHOr 0 MUpa, U3
JIPYTUX y9eOHBIX IPEMETOB.

PemaTh mpakTHKO-OpUEHTHPOBAHHbIE 333Ul HAa APOOHU, MPOLEHTHI, MPAMYIO H
00paTHyIO0 IPONOPIHOHATEHOCTH, ITPOIIOPIIHH.

Anredpanyeckue byxBeHHbIC BBIPaKCHHUSI. OBnasers anredpanyeckoil TEPMUHOIOTHEH U CUMBOJIMKOM, MPHMEHSITh ¢€ B
BBbIPAsKeHU S Ilepemennsle. JlomycTuMble 3HAYCHUS Tpolecce OCBOCHMUS yIeOHOT0 MaTepHana.
27 v) nepeMeHHbIX. DOPMYIIBL. HaxoauTth 3HaueHNs1 OyKBEHHBIX BBIpa)KEHUI IPH 3aJTaHHBIX 3HAUCHUSAX OYKB;
[IpeobpazoBanue OYKBEHHBIX BBITOJTHSATE BEIYHCIICHHUS 110 (hOpMyIIaM.
BBIP&KCHUH, PACKPHITHE CKOOOK W BbInoHATH peobpa3oBaHus HENOT0 BRIPAKEHNS B MHOTOWICH PUBEICHUEM
NPHUBEICHUE MOAO00OHBIX CIIAraeMBbIX. MOJJOOHBIX CIIaraeMbIX, PACKPHITHEM CKOOOK.
CBoiicTBa CTENEHH C HATYPATHHBIM BbINOMHATL YMHOXEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTO4YIEHa Ha
ITOKa3aTeIcM. MHOT'OWICH, MPHMEHSITh (opMyJIbl KBafpaTa CyMMBI H KBaJ[paTa pa3HOCTH.
Meuorowietbl. CloKeHHE, BbIYATAHHE, OcylecTBIATH PazIoKeHHe MHOTOYJIEHOB HA MHOXKUTE JIM ITyTEM BBHIHECEHUS
YMHOXCHHE MHOIOWICHOB. DOpMyIIbl 3a CKOOKH OOIIEro MHOXKHUTEIsI, IPUMeHeHHUsT (POPMYITbI Pa3HOCTH KBaIPaToB,
COKpAIIEHHOTO YMHOXCHHS. (hopMyIt COKpaIEHHOTO YMHOKEHHS.
Pasnoxenue MHOTO4JICHOB Ha [pumenars mpeoOpazoBaHNe MHOTOUYICHOB [UTS PEIICHUS Pa3INYHBIX 3a1ad U3
MHOKHUTCJIH. MaTeMaTUKH, CMEKHBIX PEIMETOB, U3 PEAJIbHOM MTPAKTUKHU.
3HAKOMHTBCS ¢ MCTOpPHeEN Pa3BUTHsI MATEMATHKH.
YpaBHeHust VYpasuenue, npaBuiIa Pemars snuHeliHOe ypaBHEHHE ¢ OJHON NEPEMEHHON, NPUMeHsIsl NpPaBUJIa
U HePaBEeHCTBa peoOpa3oBaHUs ypaBHEHUS, TIepexo/ia OT UCXOIHOTO YPaBHEHHS K PaBHOCHIILHOMY eMy 0oJ1ee pocToro BUja.

(20 1)

PaBHOCUIIBHOCTb YPaBHEHUH.
JluneliHoe  ypaBHEHHE C  OJHOH
HNEPEMEHHOH, pELICHUE JIMHEHHBIX
ypaBHenuil.  Pemenue  3amau  C
IIOMOIBIO YPaBHEHUH.

JluneiiHoe  ypaBHeHHE C  JOByMs
MepeMEeHHBIMH 1 ero Tpaduk. Cucrema
JIBYX JINHEHHBIX YpaBHEHHUH C ABYMs
nepeMeHHbIMH.  Pemrenue  cucrem

ITpoBepsiTh, IBIIAETCS T KOHKPETHOE YNCIIO KOPHEM YpaBHEHHSI.

IonOupars npuMepnl Map 4Yuces, SBJSIIOIUXCS PELICHHEM JIMHEHHOTO
YpaBHEHUSI C IBYMs IepeMeHHBIMH. CTPOHTh B KOOPAMHATHON IUIOCKOCTH
rpauK JUHEHHOTO YpaBHEHMS C JBYMS IIEPEMEHHBIMHU; MOIb3YACh IpaduKom,
NPHUBOJUTH NPUMeEPbI PCLICHUS YPaBHEHMUSL.

Haxoauth pemeHue cHuCTEeMbl [BYX JIMHEHHBIX YpaBHEHUH C JABYyMS|
[IePEMEHHBIMH.

CocTaBisiTh M pelIaTh yPaBHEHHUE WIM CUCTEMY YPABHEHUH IO YCIOBHIO
3a1aul, HHTEPIPETUPOBATH B COOTBETCTBHU C KOHTEKCTOM 3324 TOTyIEHHBII
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YpaBHEHUI CMOCOOOM MOJICTAHOBKH H
CIOCOOOM CJI0KEHUS.

pe3yJabTart.

Koopaunarsl u
rpagpuku. PyHKuuu
(24 9)

Koopaunata TOYukM Ha IpSMOM.
Uucnosble mpoMexyTKu. Pac crosiHue
MEeXly IByMs TOYUKaMH KOOPJUHATHOU
IPSMOH.

[IpsmoyronbHas cucrema KOOpIAMHAT
Ha TUIockocTH. IIpumeps! rpadukos,
3aJaHHBIX  GopMmynamu.  UTeHue
rpaduKoOB peabHbIX 3aBUCHMOCTEH.

[Monsrtue pyukuun. I'paduk GpyHKIHN.

CpoiictBa  ¢ynkiuid.  Jluneitnas
¢ynkuusa.  [loctpoenme — rpaduxa
JIMHEeHON ¢dyHKIMN. I'papux

Qynkuuny = |xl.

H300paxkaTh Ha KOOPIMHATHOM MPSIMON TOUYKH, COOTBETCTBYIOIIUE 3a/1aHHBIM
KOOpIMHATAM, JIy9Hd, OTPE3KH, HHTEPBAJIbI; 3aIIICHIBATh UX HA alreOpandecKoM
SI3BIKE.

OTMeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH M0 3aJ]aHHBIM KOOPJHHATaM;
CTPOUTH I'paMKH HECIOXKHBIX 3aBUCHMOCTEH, 3aJaHHBIX (OPMYIaMH, B TOM
YHCIIE C TIOMOIIBI0 NU(PPOBBIX JIAOOPATOPHIA.

IpumensTh, M3y4aTh NPeHMYLIECTBAa, HHTEPNPETHPOBATH Tpaduyeckuii
croco0 Mpe/ICTaBICHAS U aHaJIM3a pa3HOOOpa3HoIl )kn3HEHHO nH(OopMarmy.
OcBauBathb MIOHSATHE dhyHKIHH, OBIIaICBATh (yHKIMOHAIBHOH
TEPMUHOJIOTHEH.

Pacno3naBaTh IHHEHHY0 GyHKIHIO Y = KX + b, onucsiBaTh e cBoiicTBa
B 3aBUCHUMOCTH OT 3HaueHui kosddurmenTos K u b.

Ctpouts rpaukKH JMHEHHOH QYHKIUM, (YHKIMN

y = | x|

Hcnonp3oBaTh HudpoBbie pecypebl A1 TOCTPOSHUS rpaduKoB QYHKIUN U
W3YYEHHUS UX CBOMCTB.

[IpuBoauTH mpHUMEphl JIMHEWHBIX 3aBUCUMOCTEH B pealbHBIX IPOLECCaxX U
SIBIICHUSX

IloBTOpeHue n
00001menue (6 1)

[loBTOpEHHE OCHOBHBIX MOHATHH U
METONOB Kypca 7 Kiacca, 0000meHue
3HaHUH.

BpI0ONpaTh, IPUMEHSTh OLIEHHBATH CIIOCO0bI CPABHEHMS YHCEl, BBIUUCICHUH,
npeobpa3oBaHMii BEIPAKCHNH, PEIICHNS YPaBHCHUIL.

OcyuecTB/IATH CAMOKOHTPOJIb BBINOJIHIEMbIX JEHCTBUM U CaMOIPOBEPKY
pe3yiibTaTa BEIYUCISHHH, TPeoOpa3oBaHuid, ITOCTPOCHUN.

Pemare 3a1a4n u3 peanbHOH )KU3HU, IPUMEHATh MaTeMaTH4yecKne 3SHaHUsl
UL PELICHUs 3a1a4 U3 APYTUX [PEJAMETOB.

Pemarb TekcToBble 3a/1aul, CPABHUBATb, BHIOMPATh CHOCOOBI PELICHUS
3a/1a4n.
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8 kmacc (e menee 102 u)

Ha3Banue
pa3aea (TeMbl)
Kypca (YHCJI0 4acoB)

OcHoBHOe coep:kaHue

OcHOBHBIE BU/IBI IEATEJbHOCTH 00y4YaIOIINXCS

Yucaa u
BBbIYHCJICHUS.
KBagpaTHbie KopHu
(15 )

KBazparnplii kopeHb M3 uucCIa.
IlonsiTue 00  WppaLMOHAIBLHOM
gucie. JlecITHYHBIE NPUONTIKEHUS
HppanruoHaTbHBIX YHCeIL.
JeiicTBuTenbHbIC qyucIna.
CpaBHEHHE JICHCTBUTENIBHBIX YUCEIL.

Apudmernyeckuii KBaIPATHBIN
KOPEHb.

Vpasuenue Buga X> = a. CpoiicTpa
apupMETHIECKUX KBaJIPaTHBIX
kopHei. [IpeoOpazoBaHUE YHCIOBBIX
BBIPAKCHHUH, CozlepIKaIInX

KBa/IpaTHBIE KOPHH.

@opmMy/UpPOBaTh  OmNpeaeIeHHe
aprdMeTHIECKOr0 KBaAPaTHOTO KOPHSI.
IIpuMensiTh onmepauuio M3BJICYCHUS KBAJAPATHOIO KOPHA M3 YHCIA, HCHOJIb3Ys
IIPU HEOOXOMMOCTH KAJIbKYJISITOP.

OneHNBaTh KBaJpaTHBIC KOPHH LETBIMU YUCITIAMH U IECITHIHBIMH IPOOSMH.
CpaBHHBATh U YNOPSA0YUBATHL PAIMOHATBHBIC W MPPAHOHAIBHBIC UHCIHA,
3aMKCaHHBIE C TIOMOIIBIO KBA/IPATHBIX KOPHEH.

HccenenoBaTs ypaBHEHHE X? = @, HAXOAUTh TOYHBIE U TPHOIMKEHHBIC
xopuu ipu a > 0.

HccaenoBats  cBoiicTBa  KBaJpaTHBIX  KOpHEW, MpPOBOAS
9KCTIEPUMEHTHI C MCTIOJIb30BaHNEM KaTbKYJIATOPa (KOMITBIOTEPA).
Jloka3pIBaTh CBOICTBA apU(PMETHUECKUX KBAPATHBIX KOPHEH; MPUMEHSITD HX
JUIs IpeoOpa30BaHusl BbIPAKECHUH.

BeinoHATs npeodpa3oBaHus BbIPAKCHUI, COJCPIKAILUX KBAaJPATHbIE KOPHU.
BeIpaxaTh nepeMeHHbIE U3 TEOMETPUIECKHUX U (PU3HIeCKUX (Gopmyi.
BbluncaaTh 3HAYEeHMs BBIPAKCHUIM, COIEpXKAIIMX KBaJpaTHbIE KOPHH,
HCTIONB3YS PU HEOOXOANMOCTH KIBKYJIATOP.

Hcnoab3oBaTh B XOJ€ pelIeHHs 3aad dJIeMEHTapHble IPeACTaBICHHUS,
CBSI3aHHBIC C IPUONVKEHHBIMY 3HAUSHISIMY BEJTHUHH.

3HAKOMHTBCS ¢ HCTOPHEl Pa3BUTHSI MATCMAaTHKH.

KBaJIpaTHOTO KOpHA nus3 qucia,

YUCJIOBBIC
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Yucaa n CreneHs ¢ HeIbIM T0Ka3aTeNleM. ®opmMyJIMPOBaTh ONpe/ieJIeHHe CTENEHN C IIENBIM IT0KA3aTeIeM.
BBIYMCJICHUS. CranzapTHas 3aIluCh YHCIA. IpencraBaaTe 3anuch OONBIIMX M MalbIX YHCEJN B CTAHJAPTHOM BHIE.
Crenenn Pasmepbl 00bekToB OKpyxaomero | CpaBHHUBATh YKCIIA M BEJIWYHMHbI, 3aMIHCAHHBIE C HCIOJIb30BaHHeM cTeneHn 10.
C HeJbIM Mupa (OT 3JIeMEeHTapHBIX Hcnoan3oBaTh 3amuch 9YHCET B CTAHAAPTHOM BUJIE VIS BRIPAXKECHHS pa3MepoB
nokasarejemM YaCTHI] 10 KOCMUYECKUX 0OBEKTOB), 00BEKTOB, JUTMTEIBLHOCTH MPOLIECCOB B OKPYKAIOLIEM MHUPE.
(7 9) JUINTETFHOCTD TPOLECCOB B ®opmyanpoBaTh, 3amHCHIBATL B CHMBOJIHYecKoil  ¢opme n
OKpYKaroliem Mupe. WTIOCTPHPOBATH NMPUMEPAMHU CBOMCTBA CTENEHHU C LIEIBIM MTOKA3aTENIEM.
CBoiicTBa CTCIICHN C LICTIBIM IpuMeHsTh CBOWCTBA CTENeHH Ui MPeobpasoBaHMs
TI0Ka3aTCIIEM. BBIPQKEHUH, COAEPKALIMX CTENEHU C LEJbIM MOKa3aTeNeM.
BbInoaHATH AEHCTBHSI C YHCIAMM, 3alHCAHHBIMH B CTaHIApPTHOM BHIE
(YMHOXeHHE, JIeTIeHNHe, BO3BE/ICHHE B CTCTICHB).
Anreépanyeckue KBagparusriit TPEXHUICH. Pacno3naBaTh KBaJpaTHBI TPEXWICH, yCTAaHABIMBATH BO3MOXHOCTH €TI0
BBIPAKEHHSI. Pasnosxenue KBaJIpaTHOTO Pa3noXKeHNst Ha MHOXKUTEIH.
Ksanparuwpiit TpEXUWICHA HA MHOYKHUTEIIH PacknaapiBaTh HAa MHOMKHTENH KBaJpaTHBIH TPEXWIECH ¢ HEOTPHULATEIHEHEIM
TpéxuIeH JMCKPIMUHAHTOM.
G
AureGpanueckue AnreGpanteckas APOGE. 3anuchIBaTh anreOpandecKkue BBIPAKEHHUS.
BBIPAKCHHSL. JlomycTimble SHAYCHHUS HaxoauThb 001acTh ONpeIeNIeHNs PAIMOHATBHOTO BEIPAXKEHHS.
Adaredpanyeckast IIePEMEHHBIX, BXOISIINX B BbINOHATE YHCIOBBIE NMOJCTAHOBKU U BBIYMCIATH 3HaYeHHE ApPOOH, B TOM
Apoob anrebpanyeckue BBIPAXKEHUSL. YHUCIIC C MOMOUIBIO KAJIbKYJIATOPA.
(15 u) OCHOBHOE CBOICTBO are6panuecKoil ®opMyIHPOBATH OCHOBHOE CBOMCTBO anreOpanmveckoil Jpodu M MpHMeHATH

npo6u. CoxpareHue 1podeit.
CroxeHune, BEIMUTaHHEe, yMHOKEHNE
U JieJieHne anredpandeckux Jpooei.

ero Iy peoOpa3oBaHus IPOOCH.
BeimouaTre  geiictBuA ¢ anreOpanyecKUMH
peoOpa3oBaHys BhIpAKEHUH AT pelleHus 3a1ad.

npobsmu.  [Ipumensats

[Tpeobpazosanme BBIP@KCHHIA, Beipa:xkaTs mepemennnle U3 (Gopmyn  ((HU3HYECKHX, TEOMETPUUYECKUX,
COACPKAIIUX anreOpandeckue OITMCHIBAIOIINX OBITOBBIC CUTYAIIUH).
JpoOH.
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YpaBHenus
U HepaBeHCTBAa.

KBaznparnoe ypasnenue. Hemnonnoe
KBajgpaTtHoe ypaBHeHue. dopmyina

Pacno3HaBaTh KBaJpaTHbIC YPaBHCHUSL.
3anuceiBaTh  (OPMYJTy KOpHEH KBaJpaTHOrO  ypaBHEHHWs; pellaTh

KBagparusie KOpHEil KBaJpaTHOTO ypaBHEHHSI. KBa/IpaTHbIe YPABHEHHS] — TIOJIHBIC M HETIOJHBIC.
YPaBHEHHUS Teopema Buera. IIpoBoauTh npocreiimue UCCJIeA0BAHUS KBAIPAaTHBIX YPaBHCHUM.
(15 v) Pemenue ypaBHeHHUi, CBOIAIIMXCS K Pemars ypaBHeHHs1, CBOJISIINECS K KBaAPATHBIM, C TOMOIIIBIO TPeoOpa3zoBaHuii
KBajipaTHBIM. [Ipocreiime npoGHO- U 3aMCHOU NEPEMEHHOI.
panoHAIBHBIC YPaBHEHHSL. Ha6aionate M aHAIM3MPOBATH CBS3b MEXKIY KOPHSIMHU M KO3 PHUIIHEHTAMH
Pemenne  TekCTOBBIX  3amau ¢ KBaJIpaTHOTO yPaBHCHUS.
TOMOIIIBK0 KBAJAPATHBIX YPABHCHUIL. ®dopmyanpoBaTh TeopeMy Buera, a Take 00paTHYIO TeOpeMy, MPUMEHSITh 3TH
TEOPEMBI AJIs PEILCHHUS 3a/1au.
Pemarp TekcToBBIe 3agaud anreOpandeckuM CIIOCOOOM: MEPEeXOAUTH OT
CIIOBECHOW ()OPMYIIUPOBKH YCIOBHS 3aa4H K aIreOpandecKoil MOJIeNU MyTEM
COCTaBJICHUS YPAaBHECHUS; peILIaTh COCTaBJICHHOE YpaBHEHHUE; UHTEPIPETUPOBATh
pe3yabTar.
3HAKOMMTBCS ¢ MCTOPHEl Pa3BUTHS anreOphl.
YpaBHenus JluneiiHoe ypaBHeHHE C JABYMS Pacno3naBarh IuHeHbIE ypaBHEHUS C IBYMsI IEPEMEHHBIMH.
U HepaBeHCTBA. NIePEMEHHBIMH, ero rpaduk, Crponthb rpagyky JIMHEHHBIX YpaBHEHHH, B TOM YUCIIe HCIOJB3YsI H(ppoBbIe
Cucrembl IOpUMEpEl  PEIICHHS YpaBHEHHH B pecypcbl.
YPaBHeHMii LETBIX YHCIaX. Paznuuars napaniensHble U IepeceKaronecs MpsMble 0 HX YPaBHEHHSM.
(13 v) Pemenne cucreM IByX JMHEHHBIX Pemars cucrembl ABYX JIMHEHHBIX YpaBHEHUH C JByMs MEpEeMEHHBIMU

YPaBHEHHH C ABYMS NEPEMEHHBIMH.
[Ipumepsl perieHus CHCTEM
HENUHEHHBIX YpaBHEHUH ¢ JByMs
TIePEMEHHBIMH.

I'pacduueckas UHTEpIIpeTanus
YpaBHEHUS C ABYMs NIEPEMEHHBIMHU U
CHCTEM  ypaBHEHHH Cc  AByMd
NIePEeMEHHBIMHU.

Pemenne  TEKCTOBBIX  3agad  C
MIOMOIIIbIO CUCTEM yYpaBHEHUMN

TIOAICTAHOBKOHN M CIIOKEHHUEM.

Pemarp npocreiiniye CUCTEMbI, B KOTOPBIX OJHO M3 YPaBHEHHUH HE SIBIIAETCA
JINHEHHBIM.

IpuBoauTh rpaguyeckyi0 MHTEpNpeTALUIO PEIICHHS yPaBHEHHSA C IABYMs
HEPEMEHHBIMU U CUCTEM YPaBHEHUH C ABYMsI IEPEMEHHBIMHU.

Pemarp TekcTOBBbIE 3a1a4H anreOpamdecKUM CIIOCOOOM.
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YpaBHenus
U HepaBeHCTBA.
Hepagencrna (12 v)

YucnoBbie
CBOIICTBaA.

HEpPaBEHCTBA u nx

HepaBeHCTBO ¢ OJHON HEepeMEHHOM.
JIuHeilHble HepaBeHCTBa C OXHOMU
MEPEeMEHHOW M HX  pELIEHHE.
CucTteMbl JMHEHHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHON U UX PELICHUE.
N3o0paxkeHue pemeHus JIHHEHHOTO
HEpaBEHCTBA M HX CUCTEM Ha
YHCJIOBOW TIPSIMOMA.

®opMyJIHpPOBATH CBOWCTBA YHCIOBBIX HEPABEHCTB, WLTIOCTPUPOBATH HX Ha
KOOPIHHATHOM MPSMOH, TI0KA3BIBATH AJITCOPaHUCCKH.

IIpumensiTh CBOICTBA HEPABEHCTB B X0/1€ PELICHUS 3a/1a4.

Pemats nuHEiHBIC HEPABEHCTBA C OJHOW IMEPEMEHHOU, M300paKaTh pEIICHHE
HEPABEHCTBA HA YMCIOBOM MPSIMOM.

Pemats cHcTeMbl JIMHCWHBIX HEPABEHCTB, HM300pa)kaTh PEIICHUE CHUCTEMbI
HEPaBEHCTB Ha YUCIOBOM MPSIMOM.

DyHKIMH. [NonsTne GbyHKIMN. Ob6nacte | Hcenmoab30BaTh QYHKIMOHAIBHYIO TEPMHHOJIOTHIO M CHMBOJIUKY.
OcCHOBHbIE MOHATHS ONpE/ICICHNS] U MHOXECTBO 3HAYCHHUI BoruncasTs 3HavueHust QyHKIHH, 337aHHBIX (opMyamu (P HEOOXOIUMOCTH
(5 I-]) (byHKHH]/I Crioco0Onl 3aJlaHus HCIIOJIB30BaTh KaIILKyIIﬂTOp); COCTaABJATH Taﬁ.l'll/lllbl 3HAYEHU I q)yHKHI/II/I
(yHKIHiL, Ctpouthb 1o To4kaM rpauku QyHKIHHA.
I'padux (yHKIHH. OnuchIBaTh CBOICTBA (QyHKINY Ha OCHOBE e€ rpayuueckoro mpeIcTaBIeHHMs.
CBoiicTBa dyHKIMH, X Hcnonb3oBarh (yHKIHOHAIBHYIO TEPMUHOJIOTHIO H CHMBOJIHKY.
oTOBpaeHHe Ha rpaduKe. HccnenoBaTes mnpumMepbl TPaduKoOB, OTPAKAIOMKMX pEIbHBIE HPOLECCH U
SIBJICHMA.
IIpuBoauTH NpUMeEpPHI NPOLIECCOB U SIBJICHUH C 3alaHHBIMU CBOMCTBAMH.
Hcnonb30BaTh KOMIBIOTEPHBbIE TNPOTrpaMMbl Ul MOCTPOEHHUS IrpaduKoB
(YHKIMIT 1 H3YYCHHS UX CBOHCTB.
DyHKIMH. Urenne W mocTpoeHue rpaduKoB Haxomute ¢ momompbio rpaduka (yHKIMM 3HAYEHHE OXHOH U3
YucoBble ¢yuxnuii. [Ipumeps! rpadukos paccMaTpUBAEMBIX BEJIMUUH I10 3HAUCHUIO JPYTOM.
(ONVEINTI (GYHKIMIA, OTpakalomnuX peabHbIC B HecnoxHbIX chaydasx BbIpakaTb (OpMyJIOii  3aBHCHMOCTB MEXIY
(9w TPOLECCHI. BEJIMYUHAMHU.

@DYHKIUH, OMUCHIBAOLINE MPSIMYIO
U o0paTHyI0 MpPONOPLHOHAIBHBIE
3aBHCHMOCTH, ux rpaduku.
I'unepbona.

OnuceiBaTh XapakTep M3MEHEHHs OJHOM BEIMYUHBI B 3aBHCHMOCTH OT
NU3MEHEHUs JpYroil.
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Ilpooonsicenue

HasBanue
pa3nea (TeMbl)
Kypca (Y4HCJI0 4acoB)

OcHOBHOe coepkaHHe

OcHoBHbBIE BH/bI /IeSIT€IbHOCTH 00y4al0IHXCH

I'papux QyHKIUU Yy X2,
DyHKIUH y =x3,y = x5,

y = [x], y=\/7c;

rpadueckoe pelieH e ypaBHeHHI 1
CHCTEM ypaBHEHHIA/

Pacno3naBarp Bujasl m3ydaeMmblx (yHknuil. [loka3pIBaTh cXeMaTHYeCKH
TIONIOYKEHNE Ha KOOPMHATHOM IIOCKOCTH rpadukoB (GyHKmmi BUma: y = X2,

y =x,
y=1Ix, vy~
Hcnoab3oBarth  (pyHKUHOHANBbHO-TPaHUecKHe IpeacTaBJIeHUst  JUis

peILIeHUs U UCCIICIOBAHMS YPAaBHEHUI U CUCTEM ypaBHEHUH.
Ipumensitb nudpoBLIe pecypehbl ISt TOCTPOSHUS TPA(UKOB (HYHKITHIA.

IToBTOpEeHUE 1
o6odmenue (6 1)

[ToBTOpEHNE OCHOBHBIX TOHATHH U
METONIOB KypcoB 7 W 8 Kiaccos,
0000111eHNE 3HAHU.

Bb10MpaTh, IPUMEHSTh, OLLEHHBATH CIIOCO0bI CPABHEHMUS YKCel, BEIYUCICHUH,
peoOpa3oBaHuil BRIPAXKEHUH, PEIICHUS YPaBHCHHIA.

OcynmecTBJIATh CAMOKOHTPOJIL BBINOTHAEMBIX JASHCTBHI M CaMOMPOBEPKY
pe3yabTaTa BEMHUCICHUH, IpeoOpa3oBaHuUii, TOCTPOCHUI.

Pemars 3agaun U3 peajbHOI KU3HH, IPUMEHSITh MaTeMaTHYCCKUE 3HAHUS
JUISL pEIIeHNs 33724 U3 IPYTUX MPEIMETOB.

Pemars TexkcToBble 3aa4HM, CPABHUBATH, BbIOMPATh CHOCOOBI pEIICHUS
3ama4n
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9 kaacc (3 4 B Hexearo, 34 nexeau - 102 u)

Ha3sBanue pa3sneia
(TembI)
Kypca (YHCJI0O 4YacoB)

OcHoBHOe coaepkanue

OcHOBHbBIE BH/IbI IESITEIbHOCTH oﬁyqalomnxm

Yuciaa M BBIYUCIEHHS.
JlelicTBUTeIbHBIE
qucaa

Ow

PanmonanbHbIe Yyucia,
HppalroHaIbHbIE YHCIIa,
KOHEYHbBIE i OCCKOHCUHBIE
JIeCATUYHBIE IpoOH. MHOXKECTBO
JIeUCTBUTCIIBHBIX YHCET,
JIEWCTBUTEIbHBIE  YHCTIa Kak
OCCKOHEUHBIC JIECSITUYHBIC TIPOOH.
Bzaumnuo OJIHO3HAYHOE
COOTBETCTBHUE MEXKITY
MHOKECTBOM JIEHCTBUTEIIBHBIX
qpcel M MHOKECTBOM  TOYEK

KOOpAMHATHOU TpsiMoii. CpaBHEHHE

JCHCTBUTEIBHBIX qHcel,
apupMeTHyecKHe  ACHCTBUA €
JeHCTBUTEIILHBIMU YHCITaMH.
[MpuGmmwkénHoe 3HA4YEHUE
BEJIMYHHBI, TOYHOCTh
TPUOITIDKEHHSL.

Okpyrnenue uducen. [Ipukuaka u
OLICHKA pE3yJIbTaTOB
BBIYHCIICHHUIA.

PazpuBaTh mnpejacTaBiaeHHsl O 4YMCIAX: OT MHOXKECTBA HATYypaJIbHBIX UYHCEI
JI0 MHOXECTBa JCHCTBUTEIIBHBIX YUCEIL

O3HAKOMHTBCSI C BO3MOXKHOCTBIO TPEACTABICHHS ACHCTBUTENBHOTO YHCNIA KakK
OCCKOHEYHO! JEeCATHYHOH Jpo0M, NPUMEHATb  JCCATUYHBIC  HPUOJIIKSHHUS
PaLMOHAILHBIX U UPPALUOHAIBHBIX YUCEIL.

H300paskaTh neiicTBUTEIBHBIC YUCTIA TOYKAMU KOOPAWHATHON MPSIMOH.
3anuceiBaTh, CPAaBHHBATH M YHOPSI0YMBATHL JICHCTBUTEIbHbIC YHUCIIA.
BbInoTHATH, codeTas yCTHBIE M IHCHMEHHBIC NPHEMBI, apudMeTHYeCKHe
JeificTBUS C PALMOHAJIBHBIMU YHCIIAMU; HAXOAUTH 3HAUCHUS CTEIIEHEH C LeNnbIMU
[OKAa3aTeJIMU M KOPHEH; BBIYMCAATD 3HAUCHUS YHUCIIOBBIX BBIPAKCHUI.
Homyunts mnpeacTaBaeHMe O 3HAUYUMOCTH JEHCTBUTENBHBIX UHCEN B
MPaKTUYECKOH AesATeIbHOCTU YeIIOBEKA.

AHAJTH3UPOBATH M 1€J1aTh BLIBO/IbI O TOUHOCTH IIPUOIIDKEHHS IeHCTBUTEIEHOTO
YUCIIa IPU PELICHUH 3a/1a4.

OKpyrisitb  ICHCTBUTENBHBIC 4YHCIIA, BBINOJHATHL HNPUKHAKY pe3ylbTara
BBIYUCJICHUH, OLEHKY 3HAYEHMH YMCIIOBBIX BBIPAXKEHUIL.

3HAKOMMTBCS ¢ MCTOPHell Pa3BUTH MAaTEMATHKH.

55




YpaBHenus

H HepaBeHCTBa.
YpaBHeHus

¢ OJHO¥i NepeMeHHOIl
(14 u)

JIuneitnoe ypaBHeHue. PemeHue
YpaBHEHUi, CBOJAIINXCSA K
JIMHEHHBIM.

KBanparnoe ypaBHenue. Pemenne

YpaBHEHUH, CBOISIIMXCA K
KBaJPaTHBIM. BukBanparHsle
YpaBHEHUSI.

IIpumepsl pemieHust ypaBHEHHH
TpeThel U 4eTBEPTOM CTeneHel

pa3loKeHHEeM Ha  MHOXKHTEIH.
Pemenne IpoOHo-
palOHANBHBIX YPaBHCHUI.
Pemenune TEKCTOBBIX 3am1a4

aﬂFe6paI/I‘{eCKI/IM MCTOAOM.

OcBauBarh, 3allOMMHATH M HPHUMEHATH rpaduyecKHe MeTObl IPH PELICHHH
YPaBHEHUH, HEPABEHCTB U UX CHCTEM.

Pacno3naBars 1eible U IpOOHBIC YpaBHEHUS.

Pemarp JiMHeiiHble M KBajJipaTHble YPABHEHHUs, yPaBHEHHs, CBOASIIMECS K
HHM, IPOCTEHIINE TPOOHO-palliOHATEHEIE YPaBHCHNS.

IpepsiaraTh BO3MOXHBIE CIIOCOOBI PEIICHHS TEKCTOBBIX 33/1a4, 00CY:KAATh UX M
pelmaThb TEKCTOBBIC 331241 Pa3HBIMU CIIOCOOAMH.

3HAKOMHTBCS ¢ MCTOPHEH Pa3BUTHUS MaTEMaTHKH.

YpaBHenus

H HEPaBEHCTBA.
CucreMsbl ypaBHeHuUit
(14 u)

Jlunelinoe ypaBHEHUE € OBYMs
MEPEMECHHBIMHE U €r0 Ipa(uK.

Cucrema IIBYX JIMHEHHBIX
YpaBHEHHUH C JIByMSI MEPEMEHHBIMU
u e€ pemenue. Pemenue cucrem
JIBYX YpPaBHEHUI, OTHO U3 KOTOPBIX

JIMHeWHoe, a Jpyroe — BTOpPOH
CTETEHH.
I'papmaeckast HHTEPIIpeTars

CHCTEMbI yPaBHCHHH C ABYMs
MepEMEHHBIMU. Pemenne
TEKCTOBBIX 3aJay airebpandecKum
CIocoooM.

OcBauBarh W INPUMEHATH TPHUEMBI DEIICHHS CUCTEMBbI JBYX JIMHEHHBIX
YpaBHEHUI C IBYMsI ICPEMECHHBIMU U CHCTEMBI JIByX YPABHCHHUIA, B KOTOPBIX OJIHO
YpaBHCHHUE HE SIBJISICTCS JIMHCHHBIM.

Hcnosb3oBare  QyHKLIMOHAIBHO-TpadUUYeCcKue NPeACTaBICHUS Ul pelleHus i
HCC/IeI0BAHUS YPABHCHHUI 1 CHCTEM.

AHAJIM3MPOBATh TEKCThI 33/1a4, pellaTh HX alreOpanyeckuM CrocoOoM:
MepexoAuTh OT CIIOBECHOW (DOPMYJIHMPOBKH YCIOBHS 3a[a4d K alnreOpandecKoi
MOJICIM TIYyTEM COCTAaBJCHMSI CHUCTEMbl YpPaBHCHHMIl; peliaTh COCTABICHHYIO
CHCTEMY YpaBHCHMIi; HHTEPNPETHPOBATH DPE3YJbTAT.

3HAKOMHTBCSI ¢ UCTOPUEll Pa3BUTHS MATEMATHKH.
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YpaBHenus
H HePaBeHCTBA.
Hepagencra (16 1)

UYucnoBble HepaBeHCTBA M HX
CBOMCTBA.

JIuneiinple HepaBeHCTBA C OJHOM
MIEPEMEHHON U UX pEIlIECHHUE.
CucTeMbl JIMHEHHBIX HEPAaBEHCTB C
OJIHOM NIEPEMEHHOM U HX PEeLIEHHUE.
KBazpaTHele HEpaBEHCTBA M HX
pelieHue.

I'padpuueckas HHTEPIIpETaIns
HEPaBEHCTB ¥ CUCTEM HEPaBEHCTB
C IBYMsI TIEPEMEHHBIMH.

Yurarb, 3anuChIBATh, MOHMMAaTh, MHTEPINPETHPOBATH HEPABEHCTBA;
UCIOIB30BaTh CHMBOJMKY M TEPMUHOJOTHIO. BBIMOJMHSATH mpeoOpasoBaHus
HEpPaBEHCTB, HCMOJIb30BATH UL TPE0OPa30BaHIs CBOICTBA YHCIOBBIX HEPABEHCTB.
Pacno3naBarb sMHElHbIE M KBaJpaTHbIE HepaBeHCTBA. Pemiarb JMHEHHbIE
HEPaBEHCTBA, CHUCTEMbl  JIMHGHHBIX  HEPABCHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOUAIOMINX KBAaAPATHOE HEPABEHCTBO, M PEIIAaTh UX; 00CYKAATh INOITydIEeHHbIE
peLeHus.

M306paikaTh pelmieHMe HEpaBeHCTBA M CHCTEMBl HEPABEHCTB HA YHCIOBOI
IPSIMOH, 3alIUCBIBATDH PELICHUE C TIOMOIIBIO CUMBOJIOB.

PemaTs kBagpaTHEIC HEPABEHCTBA, UCIIONIB3YS TPadUUecKUe MPEICTABICHHSI.
OcBanBaTh U NPUMEHSATh HEPABEHCTBA MPH PEIICHUH PA3INYHBIX 33/1a4, B TOM
YUCIIE IPAKTUKO-OPUEHTUPOBAHHBIX.

Oynknun (16 49)

KBanparnunas byHkms, e
rpaduk u cBoiictBa. [lapaGomna,
KOOpPJMHATHl BEPUIMHBI MapadoJIbl,
OCb  CHMMETpPHH  TapaloJIbL.
CreneHHbIE hyHKIUI c
HATypaJIbHbIMH [I0Ka3aTeIAMU 2 U
3, ux rpaMKu ¥ CBOMCTBA.
I'padukn  dysKUIMIL:

y =kx,y = kx + b, y:K,

X
y=ady=ady=x
y =| x|

Pacno3naBarpb BUbI U3YYa€MbIX (l)yHKL[I/Iﬁ; HIJTIOCTPUPOBATL CXEMATHYECKH,

O00BSICHAITH PACHOJIOXKCHHE HAa KOOPAWHATHOH IIIOCKOCTH TpaduKOB (yHKIHI

Buga:y = kx, y = kx + b, y=|—(,

X
y =axt,y =ady=xy= [x\B 3aBUCHMOCTH OT 3HAUYEHUH KO3 DPULUEHTOB;

OIIMCHIBATH UX CBOICTBA.

Pacno3naBarh KBajpaTHYHYIO QYHKIHIO 10 Gopmyie.

ITpuBoOAMTH MPUMePHI KBAIPATUYHBIX 3aBUCHMOCTEH U3 PeabHON JKU3HNU, QU3NKH,

TEOMETPHH.

BuISIBASTE 1 00061aTh 0COOEHHOCTH rpaduKa KBapaTHIHOH GYHKIUH Y = ax?
+ bx + c.

Ctpouth M H306paKkaTh CXeMAaTHYeCKH TpadUKH KBAaJPATHIHBIX (YHKIUH,
3alaHHBIX popMylaMuBUAay =ax%,y = ax’> + ¢,y = a(x + p)?,y = ax® +
bx + c.

AHATH3UPOBATH M MPUMEHSATH CBOICTBA U3YUCHHBIX (DYHKITHH I UX
MOCTPOEHHS, B TOM YHCJIE C TOMOIIBIO I (POBLIX PECYPCOB.
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YucaoBble
MOCJIeI0BATEILHOCTH
(1549)

ITonsitue YHUCJIOBOU
MOCJIEIOBATENbHOCTH.

3aganue MI0CJIEJOBATEIbHOCTH
peKyppeHTHOll  dopmymnoit U
(dhopmyoii N-ro uieHa.
Apudmernaeckas u
reoMeTpHyecKast HPOTPECCHH.
Dopmyibl n-ro yjieHa
apudMeTHIecKor u
TeOMETPHUECKON MIPOrPECCHiA,
CYMMBI TIEPBBIX N YJIEHOB.
M3o0paxenne YJICHOB
apu(pMeTHIECKON il
reOMETPUUYECKOH IIporpeccui
TOYKAMHU Ha KOOpAMHATHON
IUIOCKOCTH.

JIuHeWHbIi 1 SKCIIOHEHIMAIbHBIN
pocT.

CI102KHBIE IPOLICHTBL.

OcBauBaTh M INPUMEHATh WHJICKCHBIC O0OO3HAYCHUs, CTPOHTH pevyeBble
BBICKA3bIBAHUSI C WCIIOJIb30BAHUEM TEPMUHONIOTHH, CBS3aHHOH C IOHATHEM
TOCIIE/{0BATEIHHOCTH.

AHanM3MpoBaTh GopMyIy N-TO YiIeHa MOCIEA0BATEIBHOCTH WIH PEKYPPEHTHYIO
GopMyay W BBIYHCISATH YICHBl TOCJICAOBATEIBHOCTCH, 3aJaHHBIX 3THMHU
hopmymamm.

YcraHaBiauBaTh 32KOHOMEPHOCTh B IIOCTPOCHHUH MOCJIEIOBATEIbHOCTH, €CIIN
BBINHCAHBI TIEPBBIE HECKOJIBKO €€ UJICHOB.

Pacno3naBarb apudMeTHYECKYIO M T€OMETPHYCCKYIO MPOrPECCHH MPH Pa3HBIX
croco0ax 3aaHusl.

Pemars 3amaun ¢ ucnosp3oBaHueM (GOpMyN N-rO WieHa apupMeTHYecKod u
TCOMETPHYECKOIT MPOrPecCHil, CyMMBI TIEPBBIX N YICHOB.
N300pakaTh wWICHBl IOCICAOBATEILHOCTH TOYKAMH Ha
IUIOCKOCTH.

KOOPAMHATHOMN

PaccmarpuBaThs mpuMepbl NMPOLECCOB M SIBJIEHMI M3 pEalbHOW JKHM3HH,
WUIIOCTPUPYIOIIIME ~ W3MCHEHHE B apU()METHYCCKOH  NPOrpeccuH, B
TeOMETPHYECKOH IPOrpeccuH; H300pa)kaTb COOTBETCTBYIOLIHE 3aBHUCHMOCTU
rpadugecKy.

Pemarp 3a1a4u, CBI3aHHBIC C YHCJIOBBIMH MIOCIIEAOBATEIBHOCTSIMHU, B TOM YHCIIC
3a7a4d M3 pea’sbHOM JKM3HM C HCIOJIb30BAHMEM LU(POBBIX TEXHOJIOTHH
(9MeKTPOHHBIX TAaOIHIL, TpadUIeCcKOro KadbKyIsITOpa U T.IL.).

Pemarp 3aJa4d Ha CIOXHBIC NPOLEHTHI, B TOM YHCIE 33Jaudl M3 peasbHOMH
MPaKTUKH (C UCIOJIB30BAaHUEM KaJIbKYJIATOPA).

3HAKOMHTBCS ¢ MCTOPHElH Pa3BUTHUSI MATCMAaTHKH.
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IloBTOpeEHue,
0000IEeHMeE,
CHCTeMAaTH3AINS
3HAHMIi'

(18 1)

Yucaa u BbIYHCIEHHUs (3aIUCh,
CpaBHEHUE, TeHCTBUS c
TIeHCTBUTEIILHBIMHU YHCIIAMH,
4ucIoBas MpsMas; TPOICHTHI,

OTHOLICHUS, HPOTIOPLIHY;
OKpyTJICHHE, MPHOITIKEHHE,
OLICHKA; pEIICHHE TEKCTOBBIX
3a1a4 apupMETHUECKUM
CrIocoooMm).

OmnepupoBaTh MOHATHAMM: MHOXECTBO, IIOAMHOXKECTBO, OINEpPAIMH  HAJX
MHOXXECTBaMH; MCHOJIb30BaTh TrpaQuueckoe MpeCTaBICHHE MHOXECTB IS
OITMICAHUSI PeaIbHBIX MPOLECCOB U SIBJICHUI, IIPH PEIIEHNH 3314 U3 APYTHX YIeOHBIX
MpEIMETOB.

AKTYyaJIM3HpOBAaTh TEPMHHOJIOTMI0 M OCHOBHbIE JeiiCTBHS, CBSI3aHHbIC €
YHCJIAMHU: HATypalbHOE YHCIO, INPOCTOE M COCTaBHOE YHCIA, JIEIMMOCTb
HATYpaIBHBIX YHCEJ, INPHU3HAKHA JEIMMOCTH, IeJI0e YHCIO0, MOMAYIb YHCIIa,
OOBIKHOBCHHASI U JICCATUYHAs TPOOH, CTAaHOAPTHBII BHI YMCIa, apuPMETHYCCKUI
KBAJ[PaTHbIA KOPEHb.

BbInoTHATH JeiicTBUSL, CPABHUBATH H YNOPSIA0YNBATH YHCNA, TPEICTABIATH
quciia Ha KOOPAMHATHON HPSMOHN, OKPYIJISATH YMCIA; BBIMOJHSATH NMPUKHAKY H
OILIEHKY Pe3yIIbTaTa BIYUCICHHH.

Pemate  TekcToBBle 3agaunm  apudMernueckuM  crocodbom.  Pemars
NMpaKTHYecKHe 3aa4H, COJCp)Kallle NPOIEHTHI, JOJH, YacTH, BBIPAXKAIOIIHE
3aBUCUMOCTH: CKOPOCTb — BPEMSI — PAaCCTOSIHHE, I[eHAa — KOJIWYECTBO —
CTOMMOCTb, 00B6EM pabOThl — BpeMsI — MPOU3BOAUTEIEHOCTh TPY/Ia.

Pa36upars peanbHble KU3HEHHBIE CHUTyalny, ()OPMYIMPOBATH WX Ha S3BIKE
MaTeMaTHK{, HAXOAMTh pEIICHHEe, TPUMEHSs MaTeMaTHYeCKHH —ammapar,
HHTEPHPETHPOBATH PE3YIIbTAT.

Anredpanyeckue BbIPajKeHUs
(npeobpasoBanue
anredpandeckux BBIPKCHHIA,
JIOITYCTUMBIC 3HAUCHHS )

OnepupoBaTh MOHATHSIMHU: CTCHEHb C LEIBIM MOKa3aTeNleM, apu(pMeTHICCKIH
KBaJIpaTHBII KOpeHb, MHOTOWIEH, anredpanyeckas ApoOb, TOXKIECTBO.
BbINOTHATL OCHOBHBIE JeiiCTBUS: BBINONHATH pPacu€rel 10  dopmynam,
npeoOpa3oBBIBaTh Ieble, APOOHO-PAOHATBHBIC BBIPAKCHUS W BBIPOKEHHS C
KOPHAMH, p€AJIN30BBIBATE PA3JIOKCHHUE MHOTOYJICHA HA MHOXHUTEIIW, B TOM YUCJIE
C HICHOJIb30BaHNEM (pOPMYIT PA3HOCTH KBAIPAaTOB M KBaZpaTa CyMMBI M Pa3HOCTH;
HAaXOAUTh JOMYCTUMBIE 3HAUEHMS IEPEMEHHBIX JUIi JIPOOHO-palMOHATBHBIX
BBIPAXKECHUH, KOPHEH.

MoaeanpoBaTh C IOMOIIBIO (POPMYIT peaIbHBIC IPOLECCH U SIBICHUS

1 3nech NPEJICTABIICHBI IEMEHTHI COJICPKaHHs Kypca, H3ydaBinecs B 5—8 kiraccax u Tpebyrolye MoBTOPeHHs, 0600IeHNs 1 cucTemMarn3anui. OOpaiaThcs K 5TOMy MaTepuany MOXKHO B BUJIC
aKI[CHTa Ha 3aBEpIIAIONIEM dTale U3ydeHHs Kypca 9 KlIacca Hili PacpeieNsiTh [0 COOTBETCTBYIONINM TEMaTHYECKUM Pa3ielaM, H3y4aeMbIM B TeUCHHE y4eOHOTO roja.
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@yHKIHH (TIOCTPOCHUE, CBOHCTBA
M3y4YEeHHBIX [ingziniiie
rpauueckoe pelieHne ypaBHeHUH
U UX CHCTEM)

OmnepupoBaTh MNOHATHSAMH: OGyHKIUS, rpaduk QyHKIHH, HyaH (QYHKIUH,
HNPOMEKYTKH  3HAKOIOCTOSIHCTBA, IPOMEKYTKH — BO3pAacTaHMs, yObIBaHUS,
HanOoJIblIee U HAaUMEHBIIIee 3HAYCHUS (HYHKIIUH.

AHAIN3NPOBATh, CPABHUBATH, 00CY:KIAaTh CBOWCTBA (DYHKIUH, CTPOUTH HUX
rpaduKH.

OmnepupoBaTh MOHATHSIMH: IpsMas  HPONOPIHOHAIBHOCTH,  OOpaTHas
HPOIOPLUHOHATIBHOCT, JINHEIHAs (QyHKIMsS, KBaapaTHyHas QyHKuus, napaboda,
runepOoa.

Hcnoab3oBaTh rpadMKH UL ONIPEICNICHUS CBOMCTB, NPOLIECCOB 1 3aBUCHMOCTEH,
JUI pEUICHHS 3a1ad M3 JPYyruxX Y4YeOHBIX IPEIMETOB M PEAIbHON IKU3HHU;
MOJIEJTHPOBATD C IOMOLIBIO I'Pa(hMKOB PEealIbHBIC IPOLIECCHI H SBICHHUS.
Boipaxars GpopMyIaMu 3aBHCHMOCTH MEXKIy BEITHYHHAMA
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PABOYAS TPOI'PAMMA
YYEBHOT' O KYPCA «I'EOMETPHUS». 7-9 KIIACCBI

HEJA N3YYEHUSA YYEBHOI'O KYPCA

«MaTeMaTHKy yXe 3aTeM YUYUTb HaJl0, YTO OHA YM B MOPSJOK IIPUBOIUTY, —
nucaj BeJIUKUHN pycckuil ydyeHsld Muxaui BacunbeBuu Jlomonocos. U B 3Tom
COCTOMT OFHAa W3 JBYX Lefell OoOydeHHs TeOMETpUH KaK COCTaBHOM yacTu
MaTEMaTHKH B IIKOJE. JTOM oejin COOTBCTCTBYET JOKa3aTCibHas JIMHUA
npernonaBanus reomeTpun. Cremys NPenCcTaBICHHON paboueii mporpamme,
Ha4MHas C CEeIbMOro Kjacca Ha ypoKaxX TeoOMeTpHUH OO0ydaromuiics yduTcs
IIPOBOIUTH JTOKAa3aTCIIbHBIC pacCyxJICHuA, CTPpOUTDH JIOTUYECCKUC
YMO3aKIIIOYCHUA, JTOKa3bIBATh NCTHHHBIC YTBEPKIACHUSA u CTpOUTH
KOHTPIPUMEPBI K JIOKHBIM, IPOBOAUTH PACCY’KIEHHS «OT NPOTUBHOTOY,
OTIMYaTh CBOWCTBA OT NPHU3HAKOB, (POPMYIHPOBATH OOpaTHBIE YTBEP)KICHHMS.
VYueHHK, OBNAJEBIINI MCKYCCTBOM pPacCyXIaTh, OyJeT NPUMEHSTh €ro U B
OKpyXarolen Xu3HU. 11 B 3TOM COCTOHMT Ba)KHOE BOCIMTATENBHOE 3HAYCHHE
HM3y4eHHs] T€OMETPUH, IPHUCYIIEe MMEHHO OTEYECTBEHHOM MaTeMaTH4YeCKOW
LIKOJIE.

BMmecre ¢ TeM aBTOpBI IPOrpaMMBbl IPEAOCTEPETAOT YUUTEIS OT U3IUIIHErO
¢dopmanm3mMa, OCOOCHHO B OTHOIICHHMH HA4Yajdl W OCHOBAHHHA TE€OMETPHH.
®panuy3ckuil MatemaTtuk JKan J{peJOHHE IO 3TOMY MOBOJY BbICKa3ajcs TakK:
«YTO KacaeTcs NeMMKaTHOW NMPOOIEeMBl BBEICHUS «aKCHOM», TO MHE KayKeTcs,
YTO Ha MEPBBIX MTOPAX HYKHO BOOOIIE N30€raTh MPOU3HOCUTH CaMO 3TO CIIOBO.
C npyroii xKe CTOPOHBI, HE CIENYET yIyCKaTh HM OJHOIH BO3MOXKHOCTH JaBaTh
MIPUMEPBI IOTHYECKNX 3aKITIOUCHHUH, KOTOpBIE Kyaa B OONbIei Mepe, yeM uaest
aKCHOM,  SBISIOTCA  WCTHMHHBIMU M €AMHCTBEHHBIMHU  JBHUTraTeIsIMH
MaTEMAaTHYECKOTO MBIIICHUS.

Bropo#l nempr0 u3ydeHHs] TE€OMETPUM SIBISETCS HCIOIb30BAaHHE €€ Kak
MHCTPYMEHTA NPH PEIICHUH KaK MaTEMAaTHUECKUX, TaK U MPAaKTUYECKUX 3a/a4,
BCTPEYAIOLIUXCS B peanbHOM u3HU. OKOHUUBIINI KypC T€OMETPHUHU IKOJIBHUK
JIOJDKEH OBITh B COCTOSIHUHM ONPENETUTh I'€OMETPUUECKYI0 (HUIYpY, ONUCATh
CIIOBAMHU JaHHBIM uepTEX WU PUCYHOK, HAWTHU IUIOMA/Ab 3€MEIbHOIO y4acTKa,
paccunuTaTth HEOOXOAMMYIO JUIMHY OINTOBOJIOKOHHOTO Kabens wiu Tpedyemble
pasmepbl Trapaxa Ui aBTOMOOWIS. OTOMY COOTBETCTBYET  BTOpasd,
BBIUNCIIUTENbHA JIMHUA B U3Yy4YEHUM TeoMeTpuu B Iuxone. JlaHHas
IpaKTU4YCeCKas JIMHUA ABJISACTCA HE MCHEE Ba)KHOﬁ, 4yeM 1iepBas.

MECTO YYEBHOI'O KYPCA B YYEFHOM IIVIAHE

CornacHo yueOHOMy IulaHy B 7—9 Kiaccax W3ydaeTcs y4deOHBIH Kypc
«['eomerpuss», KOTOPBHIH BKJIIOYAET CIEAYIOIME OCHOBHBIE  Pa3Jeibl
comepxanust: «['eomerpuueckne ¢Gurypsl W WX cBoOicTBa», «l3MepeHue
T€OMETPHUYECKHUX BEITNUNHY, a TaKXkKe «JleKapTOBbI KOOPAWHATHI Ha TIIOCKOCTH»,
«BexkTops», «/IBrKkenns miockoctn» U «IIpeodpazoBanust mogoous».
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VYueOHblil 1aH npeycMaTpruBaeT H3y4eHne reoMeTprud Ha 6a30BOM YpOBHE,
UCXOJs U3 He MeHee 68 y4eOHBIX 4acoB B y4eOHOM TroJly, BCEro 3a TPH roja
00yueHuss — He MeHee 204 Jacos.

COAEPKXAHUE YUYEBHOTI'O KYPCA (ITO TOAAM OBYUYEHUA)
7 KJIacc

HauanbHele nonsTHa reomerpun. Touka, IpsiMasi, OTPE30K, JIyd. YToi. Busl
yriioB. BeprukanbHele M cMexHble yribl. buccektpuca yrima. JlomaHas,
MHOIoyroiabHUK. IlapaiienbHOCTb U IEPIEHIUKYISIPHOCTD IIPSIMBIX.

Cummerpuunble  ¢urypbl. OCHOBHBIE CBOWMCTBA OCEBOM CHMMETpPHH.
[IpuMepsl cCHUMMETPHH B OKPYXKAIOIEM MUPE.

OCHOBHBIE TOCTPOEHHS C TOMOIIBIO IUPKYISA U TUHEHKH.

TpeyronsHuk.  Bpicota, Meamana, OHCCeKTpHca, HUX  CBOWCTBA.
PaBHOOe#peHHBIH W PaBHOCTOPOHHHMH  TPEyroJbHUKH.  HepaBeHCTBO
TpEeyroJIbHHUKA.

CBoiicTBa M TIpU3HAKH pPaBHOOEAPEHHOrO TpeyronbHuka. [Ipu3Haku
paBEHCTBA TPEYTOJIBHUKOB.

CBoiicTBa U MPU3HAKH HapaJJIeTbHBIX NPsIMBIX. CyMMa yTIJIOB TPEYroJbHHKA.
BHerHue yrisl TpeyronbHUKA.

[IpamoyronbHelid  TpeyroabHUK. CBOHCTBO MEIMAHBI MPAMOYTONBEHOTO
TPEYroJbHUKA, IPOBEAEHHOM K rumoreHyse. IlpusHaku  paBeHcCTBa
MPSMOYTOJIBHBIX TPEYTOIbHUKOB. [IpsIMOYyTroNbHBIH TPEYTroabHUK ¢ yriioM B 30°.

HepaBeHncTBa B reoMeTpuM: HEPABEHCTBO TPEYrOJIbHHMKA, HEPABEHCTBO O
JUTHHE JIOMaHOM, TeopeMa 0 OONbIIeM yrie U OOIbIIeH CTOPOHE TPEYTONbHHUKA.
[eprenaukynsip ¥ HaKJIIOHHAS.

I'eomerpuueckoe Mecto TOuYek. buccekTpuca yrima W CepeAUHHBIN
MEPIEHIUKYIISIP K OTPE3KY KaK F€OMETPUIECKUE MECTa TOUEK.

OKpyXHOCTP H KpyT, XOpla W JHaMeTp, HX CBOWCTBa. B3ammHOe
PpacIooKeHle OKPYKHOCTH U psiMol. KacatenbHas u cekymas K OKpy>KHOCTH.
OkpyXHOCTb, BIHCAaHHas B Yroil. BrucaHHas W oONUCaHHAs OKPYXHOCTH
TPEYTOJIbHUKA.

8 kiace

YerbipéxyronpHuku. Ilapamienorpamm, ero npusHaku 4 cBoicTea. YacTHble
Clly4au napajuienorpaMMoB (TIPsIMOYTOJIbHUK, pOMO, KBapar), UX NPU3HAKU U
coiictBa. Tpaneuus, paBHOOOKas Tparmelus, €€ CBOWCTBA M NPH3HAKU.
[IpsimoyronbHas Tpanenusl.

LlentpanbHas CHMMETpUSL.

Teopema daneca u TeopeMa 0 IPONOPLUOHANBHBIX OTPE3KaX.

CpenHue TMHUK TPEYTOJIbHUKA U TPAIICIHUH.
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IMomobue TpeyronbHUKoB, Ko3(hduimeHT mnomobus. [IpusHaku moq00US
TpeyrojasHHUKOB. [IpuMeHenne mo1o0us Npy peleHUH IpakTHUEeCKUX 3a1ay.

CaolictBa miomaneii reomerpuueckux ¢uryp. dopmynsl Ui Iwiomanu
TpeyroJibHUKa, NapajuiesorpaMma, pomoa u tpaneuud. OTHOLICHUE TUIOMaAeH
MoI00HBIX (HUTYD.

Boruncnenue miomanei TpeyrolbHUKOB 1 MHOTOYI'OJIbHUKOB Ha KJIETYaTON
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl I[ludaropa mnpu penieHUH
MIPAKTUIECKUX 3a]1ad.

CuHyc, KOCHHYC, TAHTEHC OCTPOrO yIJa NMPSIMOYTOJIBHOTO TPEYroJIbHHKA.
Tpuronomerpudaeckue GyHkiwn yriuoB B 30°, 45° u 60°.

BrnucanHble UM LEHTpajbHBIE YIVIBI, YrOJ MEXAY KacaTeIbHON M XOpAOH.
Yrnel  MexIy XopJaMH M CEKyIIUMH. BrucaHHbIE U ONHCaHHBIE
4yeThIPEXYTONbHUKY. B3aumHoe pacrnonoxeHue AByX OKpykHocred. Kacanue
okpyxHocTei. OOmure KacaTenbHbIC K JBYM OKPYKHOCTSIM.

9 kaacce

Cunyc, kocmHyc, TaHreHc yrmoB or 0 mo 180°. OcHoBHOe
TPUTOHOMETPUYECKOE TOXKAECTBO. DOpMyIbI NpUBEACHNS.

Pemenune tpeyronbHukoB. Teopema KOCHHYCOB M TEOpeMa CHHYCOB.
Pemrenne mpakTHYecKnX 3amad C HCIOIb30BAHHEM TEOPEMBI KOCHHYCOB M
TEOPEMBI CHHYCOB.

[IpeobpaszoBanue momodus. [lomodre cOOTBETCTBEHHBIX IEMEHTOB.

Teopema 0 NPOW3BENEHHHM OTPE3KOB XOpJA, TEOPEMbI O IPOU3BEACHUH
OTPE3KOB CEKYIIHX, TEOpEeMa O KBaJpaTe KacaTeIbHOMH.

Bekrop, jmHa (MOmynb)  BEKTOpa, COHANpaBICHHBIE  BEKTOPBI,
MIPOTUBOIIONIOKHO ~ HAIIPABICHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONIEpallii HAJl BEKTOpaMH. PaziokeHne BeKTopa o AByM
HEeKOJTMHEapHbIM BekTopaMm. Koopaunatel Bekropa. CkanspHOe IpOU3BEICHIE
BEKTOPOB, IPUMEHEHHUE IJIs1 HAXOXK/ICHHS JUTMH U YTJIOB.

JlexapToBBI KOOPJUHATHI HA INIOCKOCTH. YPaBHEHUSI MPSIMOI M OKPYKHOCTH
B KOOpPIMHATAX, IIEPECeUCHUE OKPY>KHOCTEH U PSIMBIX. MeTOX KOOpIMHAT U €TI0
IIPUMEHEHHE.

[lpaBunbHBIE MHOTOYroMbHHMKM. JlnmmHa OKpyxkHOCTH. ['pamgycHas w
panuaHHasi Mepa yIiia, BEIYHCIEHHE JUIMH AT OKpyxHocTel. [lnomanpb kpyra,
CEKTOpa, CErMEHTa.

JIBIoKeHMS TUIOCKOCTH M BHYTPEHHHE CHMMETPUH (GUTyp (3JIeMEHTapHbIC
npencrasienus). [lapamnensHsiil neperoc. [1oBopoT.

INIAHUPYEMBIE TPEAMETHBIE PE3YJIBTATBI OCBOEHUS
MPUMEPHOM PABOYEM ITPOI'PAMMBI KYPCA
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(II0 TOAAM OBYUYEHUSI)

OcBoenune yuebHOro Kypca «['eOMeTpusi» Ha ypOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs JOHKHO OOECIEUUBATH MOCTIKCHUE CICAYIOUIMX MPEAMETHBIX
00pa30BaTENbHBIX PE3YIbTATOB:

7 KJIacc

* Pacrno3HaBaTh M3y4EHHBIE T€OMETpHUYECKHE (UTYpbI, ONPEAENIATh UX
B3aMMHOE PpAaCIIOJIOKEHUE, H300paxkaTh TEOMETpUYEcKue (QUrypsl;
BBINOJIHATh YEPTEKU IO YCIOBHIO 3agaud. M3mepsATh JIMHEHHBIE U
YITIOBBIE BEIMUUHBL. PemaTs 3a1a4u Ha BBIYHUCICHUE UTMH OTPE3KOB U
BEJIMYMH YTJIOB.

» Jlenats rpyOyI0 OLEHKY JMHEHHBIX W YIJIIOBBIX BEIMYHH MPEAMETOB B
pearbHOW JKU3HM, pPa3MEpOB NPUPOJHBIX OOBEKTOB. Paszmuuars
pa3Mepbl TUX 00BEKTOB 110 MOPSIIKY BEIUYNHBI.

*  CTpouTb UepTEXKH K TEOMETPHUECKUM 3aauaM.

= [lonp30BaThCs MpU3HAKAMHU PABEHCTBA TPEYTOJILHUKOB, HCIIOIB30BATh
MIPU3HAKH U CBOMCTBA PABHOOEIPEHHBIX TPEYTOIFHUKOB NP PEIICHUH
3a/1a4.

= [lpoBogute  JOTMUECKHE  PACCYXKIEHUS C  HCIOIb30BaHUEM
TEOMETPUUYECKHUX TEOPEM.

= Jlonb3oBarbcs [pU3HaKaMu paBeHCTBa MPSAMOYT OJIbHBIX
TPEYrOJbHUKOB, CBOWCTBOM MEIMAaHbl, NPOBEAEHHON K TUIIOTCHY3€
NPSIMOYT OJIBHOT'O TPEYTOJIbHUKA, B PELIEHUH T€OMETPUYECKUX 3a1a4.

=  OmnpenensaTs NapalieIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOPbIE
o0pa3yeT ¢ HUMH cekymas. OnpenesnsTh napamieIbHOCTh MPSIMBIX C
TIOMOIIIbIO PABEHCTBA PACCTOSHUNM OT TOUEK OJHOW MPSIMOM A0 TOYEK
JIpyroi npsMon.

= PemaTh 3aaun Ha KIeT4aTOl Oymare.

= [IpoBooWTh BHIYMCIICHUS H HAXOAWTh YHCIOBBIE W OYKBCHHBIC
3HAUEHUS YIJI0B B FTEOMETPHUYECKUX 3a]]auax C UCIOIb30BaHUEM CYMMBbI
VJIJIOB TPEYrOJIbHUKOB W  MHOTOYI'OJBHUKOB, CBOIMCTB  YIJIOB,
00pa30BaHHBIX MpPHU MEPECEUYCHHH JBYX MapaJUICIbHBIX MPIMBIX
ceKyllel. Pemate npakTuueckre 3ajaud Ha HaXOKJEHUE YIJIOB.

*  Bramers MOHITHEM T€OMETPHIECKOTO MECTa TOUEK. Y METh ONIPEIeIATh
OHMCCEKTPUCY VyIIa W CEPEOUHHBIA TEPIICHANKYSP K OTPE3Ky Kak
reOMEeTpUYECKHE MECTa TOUEK.

=  @opMynmupoBaTh ONpENENEeHUS OKPY)KHOCTH M Kpyra, XOpAbl H
JuamMeTpa OKPY)KHOCTH, IIOJIb30BAaTbCi HX CBOHCTBaAMHM. YMETh
MIPUMEHSTH STH CBOWCTBA MPH PEIICHUH 3a1a4.
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8 kiacc

Bnagers moHATHEM ONUCAaHHOM OKOJIO TPEYrOJBbHUKA OKPY>KHOCTH,
yMeTh Haxonuth e€ wueHtp. Ilomb3oBaThes (hakTaMu O TOM, YTO
OUCCEKTPUCHI YTIIOB TPEYTOMbHHUKA IIEPECEKAIOTCS B OJHOM TOUKE, U O
TOM, YTO CEPEJVHHBIE MEPHEHIUKYISAPBl K CTOPOHAM TpPEYrOJbHHUKA
MEePECEKAIOTCS B OJHOU TOUKE.

Bnanerp moHATHEM KacaTeIbHOM K OKPY)KHOCTH, TIIOJIb30BaThCs
TEOpEMO O IEPHEHIUKYJISIPHOCTU KacaTeIbHOM U  pajauyca,
IIPOBENEHHOrO K TOUKE KaCaHHs.

ITonp3oBaTbcss MPOCTEMINMMU TE€OMETPUYECKMMU HEPABEHCTBAMH,
MIOHUMATh UX MPAKTUYECKUN CMBICII.

IIpoBOOUTE OCHOBHBIE TE€OMETPUYECKHE IIOCTPOEHUS C ITOMOILBIO

LUPKYJIS U IMHEHKH.

PacriozHaBaTh OCHOBHBIE BHJIBI UETHIPEXYTOIIBHUKOB, MX 3JIEMEHTHI,
MOJIB30BATHCS UX CBOMCTBAMU IIPH PEIICHUH T€OMETPUYECKHX 3a1a4.

Bnanere monATHEM CpenHEHl IMHHUM TPEYrOJIBHUKA W TpPAleluH,
NPUMEHATh WX CBOMCTBA IIPU PELIEHUH TE€OMETPUYECKHUX 3ajad.
ITonp3oBatbcs TeopeMoit daneca A pelIeHUs IPAKTUYECKUX 3aay.

IIpuMeHsATH mNpU3HAKM TOAOOMS TPEYrONbHUKOB B  pEIICHUH
TEOMETPUUYECKUX 3aay.

[Tonp3oBatkest Teopemoit [Tudaropa i pemeHns reOMETPUYSCKUX |
MpakTHYeckux 3amad. CTpOUTh MAaTEMAaTUYECCKYI0 MOJACTh B
HpaKTI/l'-IeCKI/lX 3agadax, CaMOCTOATCIBbHO ACJIaTh qepTén{ 1 HAXOOUThb
COOTBeTCTByIOLHI/Ie JJINHBI.

Bnanerh MOHATHSAMH CHHYCa, KOCHHYCa M TaHTE€HCAa OCTPOrO yrja
IIPSIMOYTOJIBHOT'O TPEYroNbHUKA. [1011630BaThCS 3TUMU OHATUSIMU IS
pCIICHUS IPAKTHYECKUX 3a7ay.

Boeraucnsate (pa3iudHbIMU CclIOCO0aMU) TUIONMIAAL TPEYTOJbHUKA H
IUIOMAA MHOTOYTONBHBIX GUryp (TONB3ysACh, TAE HEOOXOAUMO,
KaJIbKyIATOpOM). [IpIMEHATh MOydeHHbIE YMEHUS B MPAKTHIECKUX
3aJa4ax.

Brnaymers mOHATHSIMH BIMCAHHOTO U IIEHTPAIILHOTO YTIIa, HCIIOb30BaTh
TEOpPEMBI O BIIMCAHHBIX YIIIaX, YIiaX MEeXAY XOpAaMH (CEeKyIIUMH) U
yIIIe MEeXAY KacaTeIbHOH M XOPIOH HPH PEHICHHH T€OMETPUIECKUX
3a7ad4.

Bnamerp mMOHATHEM OIMMCAHHOTO YETHIPEXYTOJMbHUKA, MPUMCHSITH
CBOMCTBA OMHMCAHHOTO YCTHIPEXYTONEHUKA TP PEIICHUH 3a]ad.
[lpuMeHATP TOTYYCHHBIC 3HAHWA HA TMPAKTHKE — CTPOUTH
MaTeMaTHYECKUE MOJEIH s 3aJad pPealbHOW JKU3HU M MPOBOIUTH
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9 kaace

COOTBETCTBYIOIIME BBIYMCICHHS C TNPUMEHEHHEM T[OJ00Ms H
TPUTOHOMETPUH (IOIB3YACh, TIe HEOOXO0AUMO, KAIBKYIATOPOM).

Hcnonp30BaTh TPUTOHOMETPUYCCKHE (DYHKIUU OCTPBIX YIJIOB JIS
HAXOXKICHUS PA3IMYHBIX AJIEMEHTOB TPSMOYTOJIBLHOTO TPEYTOIbHHKA.
[Monb3oBatses dbopmynamu TPUBECHUS u OCHOBHBIM
TPUTOHOMETPUYCCKAM TOXKJICCTBOM JUISI HAXOXJICHUS COOTHOIICHHIMA
MEXy TPUTOHOMETPUUYCCKAMU BEITUUHHAMH.

Hcnonp30BaTh TEOPEMbI CHHYCOB M KOCHHYCOB [UIS HAXOXKICHHS
Pa3IMYHBIX 3JIEMEHTOB TPEYIOJIbHUKA («PEIICHHE TPEYTOIbHHUKOBY),
NPUMEHSITh UX IPHU PEIICHUN FEOMETPHUCCKUX 3a/1a4.

Bnanerh MOHATHSAMH MPeOOpa3OBaHUS MOMO0MS, COOTBETCTBEHHBIX
3JIEMEHTOB MOA00HBIX (uryp. [loap3oBaThesi CBOMCTBAMHU MOHOOUS
MIPOU3BOJIBHBIX (UI'YpP, YMETh BBIUUCIATH JUIMHBI U HAXOMUTh YIJIBI Y
1noJ100HbIX Quryp. [lpumensTe cBoiicTBa MOMOOHS B HMPAKTUYECKUX
3aJadax. YMeTb NPHUBOAWUTH HpPUMEPbl MONOOHBIX Quryp B
OKPYXKAIOILIEM MHpE.

[Tonb30BaThCsi TeopeMaMH O MPOU3BEICHUU OTPE3KOB XOpI, O
MPOM3BEJICHIUH OTPE3KOB CEKYIINX, O KBaIpaTe KacaTelbHOM.
[Tonb30BaThCsl  BEKTOpAaMH, [OHAMATh WX TE€OMETPUYCCKHHA U
(bu3nYecKuil CMBICH, MPUMEHSTh MX B PELICHUH I'€OMETPUYECKUX H
¢busmueckux 3a1a4. [IpUMEHATh CKASIPHOE MPOM3BEICHUE BEKTOPOB
JUTSL HAXOXK/ICHHS JUTHH | YTIIOB.

[Tonb30BaTHCSI METOOM KOOPIMHAT HA IIOCKOCTH, MPUMEHSIThH €ro B
PEIICHUH TEOMETPUYCCKUX M MPAKTUICCKUX 3a/1a4.

Bragers HOHSATUSIMM — MPaBWIIBHOI'O ~ MHOTOYTOJBbHUKA,  JUIMHBI
OKPY)XHOCTH, JUIMHBI Iy OKPY)KHOCTH W PajJMaHHON MEphl yIJa,
YMETh BBIYHCIATH IDIOMAAL Kpyra H ero 4acreil. [IpuMmeHSTH
MOJTYYCHHBIC YMCHHS B PAKTUUECKUX 3a/auax.

Haxomute ocu (MIM LEHTPbI) CHMMETpUHM (QUTYp, HPHUMEHSITh
JIBIDKCHUSI TUIOCKOCTH B MPOCTEHIIINX CITyYasiX.

[lpuMeHsITh TOJYYCHHBIC 3HAHHWS HA MPAKTHKE — CTPOUTH
MaTeMaTHYecKhe MOJIENU Uisl 3a/a4 peajbHOW JKU3HH U MPOBOAMTH
COOTBETCTBYIOI[UE BBIYHUCICHHUS C TMPUMEHEHHEM TMOJ00Hs W
TpUrOHOMETpUUueckux (yHKIUI (HMONB3ysiCh, TA€ HEOOXOIMMO,
KaIbKyIATOPOM).
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TEMATHYECKOE INIAHUPOBAHUE YYEBHOTI'O KYPCA (I1IO 'OJAAM OBYYEHMUS)

7 xkaacce (2 4 B Hexenio, 34 nexenn - 68 u)

Ha3Banue
pa3nena (TeMbl)
Kypca (4HMcJI0 4YacoB)

OcHoOBHOe coaep:kaHue

OcHOBHBIE BUJBI 1eATEIbHOCTH
o0yuyaromuxcs

IIpocreiimmue
reoMeTpuyeckue
(uryps u ux cpoiicrsa.
HUzmepenue
reoMeTpHYecKuX
BeJIUYHH

(14 v)

00BEKTHI:
YIJIBL,

[Ipocreiimue reomerpuueckue
TOYKH, npsiMble, JIydd U
M HOT'OYT'OJIbHUK, JIOMaHasl.
CMeKHbIE U BEPTHKAIBHbIE YTIIBI.
Pabora ¢ mpocTeiiimu yepTexRamu.
W3mepenne  nUHEWHBIX M YIVIOBBIX
BEJIMYMH, BBIYUCIIEHUE OTPE3KOB U YIJIOB.
[epumerp u TUIOIIA/Ib ¢uryp,
COCTaBJICHHBIX U3 IIPSIMOYTOJIbHUKOB.

DopMyJIHPOBATH OCHOBHBIC TIOHATHS U OTIPEACICHIS.
Pacmo3sHaBaTh W3yueHHbIE T'€OMETPHYECKUE (QUTYPBI,
onpejessaTh UX B3aUMHOC PACIOIOKCHUE, BHINOJIHATH
YepTEXK IO YCIOBHIO 3a1auu.

IIpoBoauThs 1npocTeHmMe MNOCTPOEHHS C  IOMOIIBIO
LUPKYJISl U JTUHEHKH.
M3smepaTs  nuHEWHBIE W YIVIOBbIE  BEIMYMHBI

TEOMETPUUYECKHX U MPAKTHYECKUX OOBEKTOB.

Omnpenesite «Ha TJa3» pa3Mepbl pealbHbIX OOBEKTOB,
MNPOBOAUTH IPyOYIO OLICHKY UX Pa3MepOB.

Pemarp 3a/1a41 Ha BEIYUCIICHNE JUTMH OTPE3KOB M BEJTMYNH

YIJIOB.

Pemiats  3amaum  Ha  B3aMMHOE  PACIIOJIOKCHHE
TEOMETPUYECKHX (QHUTYP.

IpoBoauTh  KIacCHPUKAUIO  YIVIOB, BBIYHCJIATH
JMUHEIHBIE W YIJIOBBIE  BEJIHYUHBI,  NPOBOIUTH

HeoOXOIMMBIE JOKa3aTelbHBIE PACCyIKICHUS.
3HAKOMHTBCS ¢ MCTOPHEH Pa3BUTHUS TEOMETPUH.
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Tpeyroabuuku (22 4)

[lonsATHe O paBHBIX TPEYroNbHHUKAX H
MEPBUYHbIE MPEJCTABICHAS O pPaBHBIX
(KOHTPY’HTHBIX) ¢urypax. Tpu mpuzHaka
paBeHCTBA TPEYTOJIbHUKOB.

[Mpu3Haku paBeHCTBA IPSIMOYTOJIBHBIX
TpeyroabHUKOB.  CBOWCTBO  MeAMaHBI
PAMOYT'OJIBHOT'O TPEYTrOJIbHUKA.
PaBHOGENpeHHBIE W PAaBHOCTOPOHHHE
TpeyronbHuku. IIpusHaku u cBOMCTBa
PaBHOOEAPEHHOTO TPEYrOIBEHHKA.

[porus OoupIieit CTOPOHBI
TPEYroJibHUKA JISKUT OOJIBIINH  YTOJI.
[Ipocreiimme HepaBeHCTBA B TI'€OMETPHUH.
Hepasenctso TPEYTroJIbHUKA.
HepageHncTBo 1oMaHOM.

[IpsiMOYTONIBHBIN  TPEYTONBHUK € YIIIOM
B30.

[lepBble TOHATHA O JOKa3aTeIbCTBAX B
TeOMETPHN.

Pacno3HaBaTh mapel paBHBIX TPEYTOJIBHUKOB HAa TOTOBBIX
yeprexax (C yka3aHHEM IIPU3HAKOB).

BeiBoauTh ciencTBus  (PaBEHCTB  COOTBETCTBYIOLIMX
3JIEMEHTOB) U3 PABEHCTB TPEYTrOJIbHUKOB.

®opMyIHPOBATH OIIpEICICHUS: OCTPOYT'OJIbHOTO,
TYHOYTOJIBHOTO,  MPSMOYTOJIBHOTO,  PaBHOOEAPEHHOTO,

PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OUCCEKTPUCHI, BHICOTEL,
MEINaHbl TPEYTOJIbHUKA; CEPEANHHOTO IEPHEeHINKYIIpa
OTpe3Ka; HepuMeTpa TPEyrojabHHKA.

®opMyJIHPOBATH CBOICTBA U IPH3HAKH PaBHOOESIPEHHOTO
TPEYroJIbHHUKA.

Ctpouth duepTexH, pemars 3agadd
HaXO’KAEHNS PABHBIX TPEYTONBHUKOB.
IIpumMensTh  TPU3HAKM  paBEHCTBA
TPEYTOJIBHUKOB B 3a/1a4ax.

Ucnoab3oBaTh 1U(POBBIE pecypchl ISl HCCIET0BAHMS
CBOMCTB M3y9aeMbIX QUryp.

3HAKOMHUTBLCS ¢ HCTOPHelH Pa3BUTHUS TEOMETPUN.

C IIOMOLIBIO

OpsAIMOYTOJIbHBIX

MMapannenbHble
npsiMble, CyMMa YIJIOB
TpeyrojabHuka (14 )

[MapannensHble TpsMBbIe, NX CBOICTBA,
[Iareiii  moctymar EBkimmpa. Hakpect
JexKalue, COOTBETCTBEHHBIC u
OJTHOCTOPOHHHE YIIIbI (0Opa3oBaHHbBIE MPH
[EePeceYeHU  MapaljieNbHbIX  MPSIMbIX
CeKyIeit).

[Tpu3Hak mapajienbHOCTH MPSIMBIX 4epe3
PaBEHCTBO PACCTOSIHUHA OT TOYEK OJHOMN
MIPSIMOH 10 BTOPOM IPSIMOM.

CymmMma YIJIOB TpeyrojbHUKa u
MHOTOYTOJIbHHKA.

Buemninue yriisl TpeyroibHUKA.

@opMyJHPOBATL  MOHATHE  MaPAUICJIBHBIX
HAXOJAUTh IPAKTUYECKUE IPUMEPHL.

M3yuaTs cBOICTBA yTI0B, 00pa30BaHHBIX IIPH IIEPECEICHIN
napauieIbHbIX TIPSIMBIX CEeKYILEH. IIpoBoauTH
JA0KAa3aTeNbCTBA TapalIebHOCTH  JBYX TPSMBIX C
MOMOIIBIO YTJIOB, 00pPa30BaHHBIX IIPH NEPECEUCHUH ITHX
NpSIMBIX TpeThbed MNpsMOod. BBIYHCAATHL CyMMY YIJIOB
TPEYTrOJIbHUKA K MHOTOYTOJIbHUKA.

Haxonutps uncnoBsle W OyKBEHHbIC 3HAUYCHHsI YIJIOB B
TEOMETPHIECKUX 33/]a4ax C HCHOIb30BAaHHEM TEOPEM O CyMMe
YTJIOB TPEYTOJIBbHUKA U MHOTOYTOJIbHHKA.

3HAKOMMTBLCS ¢ MCTOPHEil pPa3BUTHS [€OMETPUU.

NPSMBIX,)
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OKpy:KHOCTb H OKpY)KHOCTb, XOpABI W IUAMETPBI, WX DopMyJIHPOBATH OMNpeIeJeHHsI. OKPYKHOCTH, XOpPIHI,
KpYT. cBoifcTBa. KacarembHas K OKPYXHOCTH. JIaMeTpa U KacaTelIbHOM K OkpykHocTH. M3yuarh ux
I'eomerpuueckue OKpY>KHOCTb, BIMcaHHast B yroi. [lonsatue CBOWCTBA, MIPU3HAKH, CTPOUTH deprexu. McciaenoBarsb, B
NOCTPOEHHsI o TIMT, npumenenne B  3ajayax. TOM YHCJIe HCIOJIb3Ysl HH(POBbIE pecypehl: OKPYKHOCTD,
(14 ) buccekrpuca u cepeMHHbBIN BIIMCAHHYIO B YTOI; IICHTP OKPYXHOCTH, BIMCAHHON B yrol,
MEPIECHAUKYIAP KaK IeOMETPpUYECKUE PaBEHCTBO OTPE3KOB KACATEIIbHBIX.
MecCTa TOYEK. HUcnoab3oBats meron I'MT i okazaTenbcTBa TEOpEM
Opr)KHOCTL, OIUcaHHas OKOJIO 0 [nepeceyeHnu 6I/ICC6KTpI/IC YIJI0OB  TPEYroJbHUKA U
TPEYroJIbHUKA. Brivcannas B TPEYroJIbBHUK CEPEAMHHBIX NMEPTICHAUKYIAPOB K CTOPOHAM TPEYroOJIbHUKA C
OKPYKHOCTb. nomompio 'MT. OBaageBaTh MOHATHSAMH BIHCAHHOU U
Hpoc’[eﬁmp{e 3a/1a4y Ha IIOCTPOCHUE. OITMCaHHON Opr)KHOCTCI:I TPEYroJbHUKA, HaXO0aUMThb
LEHTPBI OTUX OKPYKHOCTEU.
Pemiarb OCHOBHEIE 3a1a4Y4 HA MOCTPOEHME: yTiia, paBHOTO
JTAHHOMY; CEepEAMHHOIO MEPIICHIUKYJIISIpa JaHHOTO OTPEe3Ka;
NpsSIMOHM, ~ TpOXOo[sImied  depe3  JaHHYID  TOYKY H
MePHIEeHIUKYIAPHON TaHHOH MPAMON; OMCCEKTPHUCHI JAHHOTO
yria; Tp€yroJIbHUKOB 110 pasjIUYHbIM 3JICMCHTaM.
3HAKOMHTBCS € MCTOPHEll Pa3BUTHS F€OMETPHH.
HOBTOpeHI/Ie, HOBTOpeHHe u 0606H18HI/IC OCHOBHBIX Pemarp 3aJa4yM Ha TOBTOPCHHUC, WIUIFOCTPUPYIOIINC

000011eHHEe 3HAHU
(4 9)

MOHATHA W METONOB Kypca 7/ Kiacca

CBSI3H MEXIY Pa3TMYHBIMHU YaCTAMH Kypca.
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8 kaacc (2 u B Hene10, 34 Hepenu - 68 u)

Ha3Banue
pa3aena (TeMbl)
Kypca (4HCJI0 4acoB)

OcHoBHOe co/iepxkanue

OcHOBHBIE BUIBI 1eATEIbHOCTH 00yYaOUIUXCs

YeTbIpEXYroJbHUKH [MapayuienorpamMm, €ro NpPU3HAKK U H3o00pazkaTh " HaX0IUTh Ha YyepTexax
(12 v) CBOMUCTBA. YacTHble ciy4au YETBIPEXYTOJbHUKH PA3HBIX BUJIOB M UX JIEMEHTBI.
HapajuIeIorpaMMOB (IPSIMOYTOJIBHUK, @opMyJIMPOBATH  ONpeJeJIeHHsI:  [apajuiesorpamma,
poOMO, KBaapaT), MX MPU3HAKKA U CBOKCTBA. IPSIMOYTOJIbHIKA, poMOa, KBaapara, Tparelnuu, paBHOOOKO
Tpanerms. PaBHoOokas M mpsMOyroJIbHAs Tpamenuy, TpSIMOYrolbHOH Tpamenuu. Jloka3pIiBaTh H
TpanemnuH. HCIOJIL30BATH MPH PELIEHUH 32124 IPU3HAKU 1 CBOWCTBA!
Visoenne  Memuansl.  LleHTpainbHas mapajuiesorpaMma, IpsAMOYrojibHHKa, poM0a, KBajapaTta,
CHMMETpUS. Tpamenun, paBHOOOKOW — Tpameumud, NPSIMOYrOJIbHON
Tpanenuy.
IIpuMeHSITH METOA yBOCHHS MEHAHbI TPEYTOJIbHHKA.
Hcnoas3oBarh U(POBBIC PECYpChl [UIs HCCICIOBAHUS
CBOICTB n3y4aeMbIx QUryp.
3HAKOMHTBCS ¢ MCTOPHEN Pa3BUTHUS TEOMETPUH.
Teopema @aneca u | Teopema QDaneca u  Teopema o IIpoBoaUTH MOCTPOEHHUSI C IOMOLIBIO LIUPKYJISA U JIMHEHKH
TeopeMa 0 | MPOIOPLMOHAIBHBIX OTPE3Kax. ¢ wucronb3oBaHMe TeopeMbl (Pajeca W TEOpeMBI O
NPOIOPIHOHAIBHbIX Cpennstist JIMHMS TPEYrOJIbHHKA. HPONOPLMOHANBHBIX ~ OTPE3KaX, CTPOMTH  HCTBEPTHIH
oTpe3Kax, NoaoGHbie | Tpaneuwus, eé cpeaHsAs JIUHUS. HPONOPIMOHATBHEINH 0TPE30K.
Tpeyroabuuku (15 1) TporopiroHaNbHEIE orpesku, | IIpOBOIMTL 10KA3aTEABLCTBO TOTO, HYTO  METMAHBI
MOCTPOEHHUE 4ETBEPTOrO TPEYroJIbHUKA IEPECEKaoTCs B OJHOH TOYKE, U HAXOJUTh

MPOMOPIHOHAIEHOTO OTPE3Ka.
CBoiicTBa LIEHTpa Macc B TPEYrOJIbHUKE.
[lonoGHeIe TpeyronpHUKU. TpH mpu3HaKa

CBSI3b C IICHTPOM MaccC, HAXOAUThb OTHOIICHUE, B KOTOPOM
Me/HaHbl JAENATCSA TOUKOH HX NepeceUeHHUs.

HaxoauTh 110100HbBIE TPEYTrOJIbHUKI HA TOTOBBIX YepTEeKax
C YKa3aHHEM COOTBETCTBYIOMIMX MPU3HAKOB MMOIO0MS.
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nono6us TpeyroasHuKoB. [IpakTuaeckoe
MpUMEHEHHE.

Pemars 3a1a4n Ha TOOOHBIE TPEYTONFHUKU C MOMOIIBIO
CaMOCTOSITEITBHOTO TIOCTPOEHHSI YepTexell U HaxOoKAeHUs
MO/I00HBIX TPEYTOJIEHUKOB.
IIpoBoauTs  fO0Ka3aTeNbCTBA  C
MPU3HAKOB MOJI00USI.

Jloka3sIBaTh TPH IPH3HAKA TOXOOHS TPEYTrOJILHUKOB.
IIpuMeHsITH  TOMyYCHHBIE 3HAHHS TPH  PEHICHUN
reOMETPUYECKUX U MPAaKTUYECKUX 3a1ay.

3HAKOMMTBLCS ¢ MCTOPHEil pa3BUTHS F€OMETPUU.

HUCIIOJIB30BAHNCM

Ilnomans. Haxo:xmenue
JIoIaaei

TPeyroJbHUKOB "
MHOTOYT0JIbHBIX
¢uryp. aomanu
Nnoa00HBIX puryp

(14 9)

[Toustie 00 oOIIEH TEOpUH IIIOIIAMIM.
DopMysBl U TUIOIMAAN TPEYTOJbHHKA,
napaieJIorpaMma. OTHoIeHne
Iwiomane TPeyrolbHUKOB C  OOIMIKUM
OCHOBAHHEM HIIA OOLIEH BEICOTOM.

Beruncnenue rwiomaniei cloxHex Guryp
4epe3 pa30HeHHE Ha YacTh 1 JOCTPOCHHE.
[Inomanu duryp Ha KiIeTyaToit Oymare.

[Tnomaan nogo6HBIX Guryp. Berancnenne

wiomanae. 3agauyd ¢ MPaAKTUYSCKUM
colmepkannieM.  Pemenme  3amad C
MMOMOIIBI0  METOAA  BCIIOMOTraTelbHON
TUTOIAH

OgiaieBaTh NEPBUYHBIMHU MPEACTABIEHUSIMH 00 o01IeH
TeopuH TUIOmMAmy (Mepel), ()OPMYJHPOBATH CBOWCTBA
IJIOIIAH, BEISCHITh X HATJISIHBIA CMBICI.

BoiBomuTh  (OpMyJIbl  IUIOMIAQAM  MapajiesiorpaMmma,
TPEYrojibHHKA, Tpameuuu U3  (GOPMyNbl  IUIOIIAIH
TIPSIMOYTOJIbHUKA (KBaJpara).

BeiBoauTh (GopmyJIs! IUTOMIAAN BBIITYKJIOTO

YeTHIPEXYTOMBPHIKA Yepe3 IUaroHadd W YOl MEXIY HUMH.
Haxoputs ruroraan Gpuryp, n300paxEHHBIX HA KIETYATON
OyMmare, HCIIOJIB30BATH Pa30MeHNE HA YACTH U JOCTPOCHHE.
Pa30upars mpuMepbl HCIONB30BaHUS BCIOMOTATEIbHON
IUIOLIA /M JUTSl PEILICHUS FeOMETPUYECKHX 3a1au.

HaxoauTts mromanyu nogoOHEIX ¢puryp. Beraneasts
TUTOIIAIM Pa3ITHYHBIX MHOTOYTONBHBIX (GUTYP.

Pemiats 3agaum  Ha Iuomags, € IPAKTUYECKUM
COZIepKAHUEM.

Teopema Iludgaropa u
Havyaja
TPHTOHOMETPHUH

(10 )

Teopema Iludaropa, eé 10Ka3aTenbCcTBO 1

pUMEHCHHE. O6parHast TeopeMa
[Mudaropa.

Onpenenenue TPUTOHOMETPUYECKUX
byHKImit 0CTPOro yria,

JoxaspiBaTh Teopemy [ludaropa, mcmosb3oBarh ¢é B
MPaKTHYECKUX BBIUHCIICHHUSX. DopMyIUpPOBATH
OTIpEJCTICHUs] TPUTOHOMETPUYECKUX (YHKIUI OCTpOro
yria, IpoBepsiTh X KOPPEKTHOCTb.

BLIBOIIHTL TPUTOHOMETPUUCCKUE COOTHOIICHUS B
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TPUTOHOMETPUICCKUE

COOTHOLICHUA B

MPSIMOYTOJIEHOM TpeyronbHuke. OCHOBHOE

TPUTOHOMETPHUYECKOE
CooTHOIIEHNST ~ MEXKLy
MPSMOYTOTBHBIX

TOXJECTBO.
CTOPpOHaMHU B

TpeyroNbHUKaxX c

yriamu B 45 u 45 ;30 u 60

MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HcciienoBare  COOTHOLIGHHMS MEXKIY CTOPOHAMH B
IPSIMOYTOJIbHBIX TPEYrOJIbHUKAX ¢ yriiaMu B 45° u 45°; 30°
u 60°.

Ucnoab3oBaTh (GoOpMynbl NPHBEACHHS W OCHOBHOE
TPUTOHOMETPHYECKOE  TOXKASCTBO IS HAXOXKICHHS
COOTHOLICHUH MEXIy TPUTOHOMETPUYECKUMU (YHKIUSIMHU
Pa3IMYHBIX OCTPBIX YIJIOB.

TIpuMeHsiTh  TOJMYYCHHBIE 3HAHMS W YMEHHUS TIpU
PEILICHUHN NPAKTHYECKUX 3a/1a4.

3HAKOMHUTBHCS ¢ MCTOPHEl Pa3BUTHS TCOMETPUH

Yriabl B OKPYKHOCTH.
Bnucanubie

U ONHCAHHBbIE
YeThIPEeXyroJbHUKH.
KacartesbHble

K OKPY:KHOCTH.
Kacanune oxpy:xnocreii
(13 u)

Bnucannsie u LCHTPAJIbHBIC YTJIbI, YI'OJI

MEXy KacaTelnbHOH U X0
Yrael Mexay xopaamu
Brmcanusie n

YeTBIPEXYTONIBHUKH, X

cBoiicTBa. IIpumMeHeHue

PIOM.
U CEKYyLIMMH.
OIIHCaHHEBIC
MpU3HAKA U
JTHX CBOWCTB

TP PEIISHNH TE€OMETPUIECKHX 3a1au.

B3anmuoe
okpyxHocTel. Kacanue

PacnoJIOKEHUE

IBYX
OKPY>KHOCTEH.

DopMyJIHPOBATH OCHOBHBIE OIIPEEIICHNUS, CBA3aHHbIE C
yrilaMu B Kpyre (BIMCAHHBIH yroJl, IEHTPAIbHBIA yroi).
HaxoauTh BmuCaHHbIE YIJIbI, OMUpAIOIIHECs Ha ONHY AYTY,
BBIYUCJIATH YIJIbI C IOMOLIBIO TEOPEMBI O BIMCAHHBIX YIJax,
TEOpeMbl O BIHCAHHOM YETBHIPEXYTOJIbHUKE, TEOPEMBI O
LEHTPATBHOM YTIIE.

HccnenoBarb, B TOM 4dHCIE C TIOMOIIBIO IH(POBBIX
pecypcoB, BIHCAHHBIE M ONHCAHHBIC YETBHIPEXYTOJBHUKH,
BBIBOJUTH X CBOMCTBA M TIPU3HAKM.

Hcenonb30BaTh 3TH CBOWCTBA U NPHU3HAKU NPU PEIICHUU
3aJad.

IloBTOpEnue,
00001IeHHE
3HAHMIA

(4 9

[ToBTOpenue
METOZOB  KypcoB 7
o0obuieHne 3HaHUI

OCHOBHBIX

MOHATUH U
u 8 Kmaccos,

Pemarp 3agauM Ha MOBTOPEHHE, WLIIOCTPUPYIOIINE CBSI3U
MEXKIy Pa3TUIHBIMH YaCTSIMU Kypca.
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9 kJuacc (2 4 B Henenio, 34 Heenu - 68 u)

Haspanue o G
pasniesia (Tembi) OcHOBHOE cofepskanme CHOBHbBIE BH/IbI 1eSITeJIbHOCTH 00y4YaloIHXCsl
Kypca (4HMCJI0 4acoB)
Tpuronomerpus. Onpenenenue TpUroHOMeTpuueckux | @OpMyJHPOBATHL ONpEJeJeHHs]  TPUTOHOMETPUUECKHX
Teopembl KocuHycoB M | ¢dynkuuii yrmoB ot 0 go 180. (YHKIMH TYHBIX ¥ OPSIMBIX YTJIOB.
CHHYCOB. Kocunyc u cuHyc mpsMoro M Tymoro yria. | BwIBomMTh TeopeMy KOCHHYCOB W TeOpeMy CHHYCOB (c
Pemenne Teopema  kocunycoB.  (O000méHHAs) | paanycoM ONUCAHHOM OKPYXHOCTH).
TpeyroJbHUKOB TeopeMa CHHYCOB (C pajuycoM omucaHHOH | PemaTs TpeyroabHUKH.
(16 w) okpy:kHocTH). HaxoxkJeHue JiuH cTOpoH U | PemiaTh mpakTHYecKHe 3a1add, CBOMSIIUECS K HAXOXKICHUIO
BEJIMYHMH YIJIOB TPEYTOJIbHUKOB. Pa3IMYHBIX 2JIEMEHTOB TPEYIOJIbHUKA.
®dopmyna IUIOMAAM TPEYTONBHUKA Yepe3
JBE CTOPOHBI M YTOod MEXKAy HHMH.
Qdopmyna IUIOMAAM  YETHIPEXYTONLHUAKA
4epe3 ero AMaroHaad U yrosl MeKAy HUMU.
[IpakTuueckoe NPUMEHEHUE HOKa3aHHBIX
TEOpEM.
IIpeodpazoBanue [Monstie o npeoOpa3zoBaHUM MOTOOHS. OcBanBaTh MNOHATHE IIPEOOPA30BAHMS IT0JOOUS.
nogoous. CooTBeTCTBEHHbIE ~ JeMEHThl  MOofo0HBIX | HMcciienoBaTh OTHONICHHE JIMHEWHBIX AJIEMEHTOB (QUIyp
Metpuueckne duryp. MPH TIPe00pa3oBaHUM MOAO0US.
COOTHONIEHHUS Teopema o mpowusseneHun OTpeskoB xopi, | Haxomurs — npumepsl  nopobus B OKpyXarouien
B OKPY/KHOCTH TeopeMa O TPOM3BENEHHH  OTPE3KOB | [JEHCTBUTEIBHOCTH.
(10 ) CeKyIIuX, TeopemMa ) kBajpare | BBIBOIMTL METPHYECKHE COOTHOIICHHA MEKIY OTpe3Kamu
KacaTenpHOi.  IIpHMeHeHHe B perueHHu | XOPX, CEKYIIUX M KacaTCIbHBIX C HCIONB30BAHUCM BIIMCAHHBIX
TCOMETPHUCCKHX 3a/[ad. YTIIOB M TIOAOOHBIX TPEYTOJTEHHUKOB.
Pemars reomerpuueckue 3ajaud M 3aJaud U3 peaabHOM
JKM3HH C HCTIONIL30BAHNEM IT0/I0OHBIX TPEYT OJIBHHIKOB.
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BexTopsl OmnpezienieHne  BEKTOPOB, CIIOXKEHHWE U Hcnonn30BaTh BEKTOPH KaK HANpPaBICHHBIE OTPE3KH,
(12 ) Pa3HOCTH BEKTOPOB, YMHOXXEHHE BEKTOpa HcclIeloBaTh  reoMeTpuueckuil  (TmepemerieHue) U
HAa YKCIIO. (busmueckuii (CH1a) CMBICIIBI BEKTOPOB.
Duznueckuif U reoMeTpUUECKUil CMBICHT 3HaTh omnpeaeNieHHsT CYMMBI H pa3HOCTH BEKTOPOB,
BEKTOPOB. YMHOXEHUS ~ BEKTOpa  Ha  YHUCIO,  MCCJIeA0BATh
Paznoxxenue BEKTOpa o IBYM TeOMETPUUYECKUN 1 (PU3UIECKUIT CMBICIBI THX OTIePaIIHiL.
HEKOJIJIMHEAPHBIM BEKTOpaM. KOOpIII/IHaTLI Pemarnp TEOMETPUYCCKUE 3aJayu C HCIOJIB30BAHUEM
BEKTOpa. BEKTOPOB.
CKaHprHOC MIPOU3BECHUE BEKTOPOB, €ro PackaaapiBaTh BCKTOp TII0 JBYM HEKOJUIMHCAPHBIM
NOpPUMEHEHHE Il HAXOXKACHHS [UIMH U BCKTOpaM.
YTJI0B. Hcnoab3oBarh  cKalsipHOE _ TIpOM3BEJICHUE  BEKTOPOB,
PeliieHme 3a1a4 ¢ TOMOLIBE BEKTOPOB. BBIBOJUTH €T0 OCHOBHEIE CBOMCTBA.
TIpuMeHEHHe BEKTOPOB JUIsl  pellieHus Bbruncasite cymMMy, pa3HOCTb U CKaJIIPHOE IPOU3BEICHUE
3a/1a4 KUHEMATHKK M MEXAHUKH. BEKTOpOB B KOOp/IHATAX.
IIpumeHsATH CKaNAPHOE MIPON3BEICHNE AT HAXOKACHHS JTHH
U yIJIOB
JlekapToBbI JlekapToBbl ~ KOOpJAMHATBI ~ TOYEK  Ha OcpanBaTh  NOHSITHE  MPSAMOYTOJIBHOH  CHCTEMBI
KOOPAMHATBI Ha TUTOCKOCTH. KOOpAWHAT, IeKapTOBBIX KOOPJHHAT TOUYKH.
njocKocTu (9 1) VYpaBHeHue HPAMOIL. VYriosoi BouiBoauTh ypaBHEHHE HPAMOH M OKPYXKHOCTH. BbiaensiTb
Kodp(UIMEHT, TaHTeHC YyIJa HaKIOHA, NOJHBIA KBajpaT Al HAXOXKIEHWs LEHTpa M paguyca
napajuieJIbHble ¥ TePIeHANKYIISIPHBIS OKPYKHOCTH 110 €€ YPAaBHECHHIO.
npsIMBIE. Pemars 3agauMm Ha HAXOXJIECHHE TOUEK IEPECEUCHUS
yPaBHeHHe OKPY’KHOCTH. HaXO)KZ[eHI/Ie MpAMBIX 1 Opr)KHOCTeﬁ C IIOMOLIBIO METOJIa KOOpAUHAT.
KOOpZIMHaT TOYCK NePCCCUCHIUS Hcnoab30BaTh CBOMCTBA YriIOBOro Koddduimenra npsMoi
OKDPY)KHOCTH ¥ TIPSAMOH. NpU pPELICHWN 3ajad, I ONpPEACIICHUS PacIOIOKCHUS
MeTon  KOOpIMHAT — IpPH  pelleHuy | HPAMOIi.
reOMETPHYCCKHX 3a/1aH. IIpuMeHSITH KOOP/IMHATBI MPU PELICHUH T€OMETPUUSCKHUX H
Ucnonb3oBanue MeTOfa  KOOpAMHAT B | [IPAKTHYECKHX 3ajad, /s IOCTPOCHHS MaTeMATHYCCKHX

MPaKTUYCCKUX 3a/ladax

MoOJIeTIel peabHBIX 3339 («METOJl KOOPAHHATY).
IMoab30BaTbest Il [OCTPOCHUST U HMCCIICIOBAHUN
H(POBBIMH peCypcamu.

3HAKOMUTBCS ¢ UCTOPHEil Pa3BUTHS ICOMETPHHL.
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IIpaBuiIbHBIE
MHOI'0YTI'0JIbHHKH.
JlJIuHA OKPYXKHOCTH
U II0LAdb Kpyra.
Bpruncienue
nJjomajiei

(8w

[MpaBumnsHBIE MHOTOYTOJTbHUKH,
BBIUMCIIEHUE UX DJIEMEHTOB. Yucno m u
JUInHa ~ OKpyxkHoctu.  JnuHa — npyru
OKpy’KHOCTH. Panmannast mMepa yria.
[Inomans kpyra M ero 2JIE€MEHTOB
(cexTopa M CerMeHTa).

Brruncnenue iomaaei ¢uryp,

BKITIOYAIOIINX 3JIEMEHTBI KpyTa.

DopmyIHpPOBATH OTIpesieNieHHe MPaBHITBHBIX
MHOT'OYT'OJIBHUKOB, HAXOAUTH HX 3JIEMEHTBHI.
Iloab3oBaTbest MOHATUEM  JUIMHBI  OKPYXHOCTH,

BBEJEHHBIM C TOMOIIBIO TIPABHIBHBIX MHOTOYTOJIBHUKOB,
onpeneNsiTh YNCIO T, JUIMHY YT ¥ PaJUHHYIO Mepy yria.
IIpoBoauTh mepexoq OT paagMaHHOW MepsHl yriaa K
TrpagycHON 1 HA0OOPOT.

Omnpeaensith 1monab Kpyra.

BoiBoauth ¢opmyasl (B TpaayCcHOH M pamuaHHON Mepe)
JUISL JUIMH JYT, IUIOLIAJei CeKTOPOB U CErMEHTOB.
BeruncasaTey mromann (Uryp, BKIIOYAIOMNX SJICMEHTHI
OKpYXHOCTH (KpyTa).

HaxonuTh mona iy B 3a1a4ax peaibHOM JKH3HHU.

I[Bﬂ)l(e]—ll/lﬂ IJIOCKOCTH
(6w

IlonsiTve 0  ABIKEHHM  IUIOCKOCTH.
[lapayutesibHbplif  IE€peHOC, IMOBOPOT U
cuMmeTpust. OCH B IIGHTPBI CHMMETPHHL.
[IpocTeiiline mnpuMeHEHHs B  pELICHUU
3a1a4

Pa3z0upare,  mpumepbl, WUIIOCTPUPYIOIINE  TOHSTHUS
JIBIKCHUS, LICHTPOB U OCEH CUMMETpUH.

DopMyJIHPOBATH ONPEIENCHHS MapaIeNbHOTO TIepeHoca,
HOBOPOTa M OCEBOM cuMMeTpuu. BBIBOOUTBH HX CBOMCTBA,
HAXOJUTb HEIIOBHKHBIC TOUKH.

HaxoauTtp HEHTPHI M OCH CHMMETPHH TPOCTEUIINX QUTYD.
IIpuMeHATH NapajuleNbHBI EPEHOC U CUMMETPHUIO IPHU
pEIIeHNN TeOMETPUUECKUX 3a/1a4 (Pa3oupaTh IPHUMEPHI).
Hcnonp3oBaTrh, 11 NOCTPOEHHMS M UCCIECIOBAaHUM

1 (POBBIC PECYPCHI

IloBTOpEHUE,
0000menue,
CHCTEeMAaTH3AIUSA
3HAHMII?

(7 )

[ToBTOpEHNE OCHOBHBIX ITOHATHH U METOJI0B
KypcoB 7—9 Kmaccos, o00obmeHne wu
cucremaruzauusi 3HaHui. IIpocreiiue
reomMeTpuueckue (GUrypsl ¥ MX CBOICTBa.
H3mepeHne reoMeTpUUECKUX BEIUYHH.
TpeyroabHUKH.
[TapamnensHble  u
TIpSIMBIE.

NEPIECHUKYIIIPHbIE

OnepupoBaTh NOHATUSIME: GUTYpa, TOUKA, IPSIMAsi, yroJl,
MHOTOYTOJIBHUK, PaBHOOCIPEHHBII W  PaBHOCTOPOHHMIA
TPEYroJbHUKH, TNPSIMOYTOIbHBIH TPEYTrOJbHUK, MeIHUaHa,
OuccekTpruca M BBICOTA TPEYTOJNBHUKA, MApaLIeIOrpaMM,
poMO, IIpsSIMO- YTOJBHHK, KBAAPaT, TPANCHHS; OKPYKHOCTS,
KacaresibHas; paBeHCTBO U 0J00ue (GUryp, TpeyrojibHUKOB;
HapajuIeIbHOCTh U HEPIeHUKYISIPHOCTh HPSIMBIX, YTOJI
MEXIy TMpPSMBIMH, CHMMETPHS OTHOCHTEIBHO TOYKH M
HpsIMOM; JUIMHA, PAacCTOSHME, BEJIMYMHA YIVIA, IUIOMLIAJIb,
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OxpyXHOCTb M Kpyr. I'eomerpudeckue
MOCTPOEHUsA.  YTIIBI B OKPYKHOCTH.
Brncannble M ONHMCaHHBIE OKPYKHOCTH
MHOI'OyTOJIbHUKOB.

[Ipsamas u OKPY>KHOCTb.
YUeThIpEXYTrOJbHUKH. Bnucannsie u
OIHCAHHBIC YETHIPEXYrOJIbHUKU.

Teopema ITudaropa u Hayana
TPUTOHOMETPHH. Pemenne o0ux
TPEYrOJIHUKOB.

[TpaBuibHbBIC MHOT'OYTOJIEHUKH.

[Ipeobpa3zoBanusi IOCKOCTH. JIBHIKCHUSI.
[Mono6ue. CummeTtpus.
ILnomanp. Brruncnenue
[Tnomaau mogoOHBIX GUTYD.
JlexapTOBBI KOOPIWHATHI Ha TUIOCKOCTH.
BekTopb! Ha MI0CKOCTH.

TJIOIIACH.

HEepUMETP.

Hcnonb3oBaTrs ¢opMyabl: mepuMeTpa U IUIOMAAN
MHOTOYTOJILHUKOB, JJIMHBI OKPY>KHOCTH M TUIOIIAIAHN KPyTa,
00bEMa PSIMOYTOJIBHOTO MapaIIeTIeITUIIe a.
OnepupoBaTh MNOHATHSAMM: TPSIMOYTOJIBHAS CHCTEMa
KOOpAMHAT, BEKTOP; HCHOJb30BATH OJTU TOHSATHUS IS
MPEACTAaBICHUS JaHHBIX U PEHICHUS 32 J1ad, B TOM YHCIIe 13
Ipyrux YydeOHbIX mpeameroB. Pemarb 3agaum  Ha
TMOBTOPEHUE OCHOBHBIX MNOHATHUH, WJUIIOCTPALMIO CBSI3EH
MEXY pa3IUIHbIMU YaCTsIMH Kypca. BeioupaTs MeTo 1uis
peLICHHUS 3a0a4H.

Pemathp 3agaun U3 MOBCCAHCBHON JKH3HU.

2 3nech TMpEeACTaBJICHbI JJICMEHTBI COACPIKAHUA KypcCa, U3YydaBIIHCCA B 5—8 wiaccax u Tpe6y10mne HOBTOPCHUS, 0606HICHI/I$I u

cuctemarusanuy. O6pamaTsest K ITOMY MaTepHaly MOYKHO B BHZE aKIEHTA Ha 3aBEPIIAIOIIEM 3Tale M3ydeHus! Kypca 9 Kijacca uim
pacipenessTh 0 COOTBETCTBYIOIIMM TEMAaTHYECKUM pa3iesiaM, H3y4aeMbIM B TEUCHHE y4eOHOTo rojia.



PABOYAS IMPOI'PAMMA
YYEBHOT O KYPCA «BEPOSITHOCTDb U CTATUCTHUKAY».
7—9 KJIACCBI

HEJU U3YYEHUSA YYEBHOI'O KYPCA

B coBpeMeHHOM M(BPOBOM MHpPE BEPOSITHOCTh M CTATUCTHKA MPHUOOPETAIOT
BcE OONBIIYIO 3HAYMMOCTh, KaK C TOYKH 3PEHHS NPAKTHYECKUX HMPHIOKEHUH,
TaK U UX POJH B 00pa30BaHMUU, HCOOXOUMOM KaXKJIOMY uenoBeKy. Bo3pacraet
yucio npodeccuid, Ipy OBJIAJAEHUHM KOTOPBHIMH Tpedyercsi xopomas 0a3oBas
IIOJAroTOBKa B O6J'laCTl/I BEPOIATHOCTH U CTAaTUCTHUKM, TaKasd MMOJATOTOBKAa BaKHa
JUTsL IPOJJOJDKEH S 00pa30BaHMs U AJIsl yCHEUIHOW TPOdeCcCHOHaIbHON Kapbephl.

Ka)i(llblﬁ YEJIOBCK IMOCTOAHHO NPUHUMACT PCHICHUS HAa OCHOBE UMCIOIIUXCA Y
HCTrO JaHHBbIX. A JUIA O6OCHOBaHHOF0 NPpUHATUA PCEHICHUA B YCIOBUAX
HeIoCTaTKa WM W30bITKa WH(OpMalnuK HEOOXOIUMO B TOM YHCIIE€ XOPOLIO
copMHpOBaHHOE BEPOSITHOCTHOE M CTATHCTHYECKOE MBIIIIICHHE.

NMeHHO mOPTOMY OCTpO BCTaja HEOOXOOMMOCTh C(OpPMHUPOBATH Yy
oOyuatomuxcsi ()YHKIMOHAJIBHYIO TI'PaMOTHOCTb, BKJIIOYAMOLIYI0 B cels B
KaueCcTBE HEOTHEMIIEMOM COCTABIIAIOLIEH YMEHUE BOCIIPUHUMATh U KPUTHUECKH
aHATM3UPOBATh HMH(GOPMAIMIO, TPEACTAaBICHHYI0 B pa3lIMYHBIX (opMmax,
MOHMMAaTh BEPOSTHOCTHBIM XapakTep MHOTHX pEalbHBIX IIPOILECCOB U
3aBUCUMOCTEH, IPOU3BOJAUTH IMPOCTEHMIINE  BEPOSTHOCTHBIE  PACUETHI
3HAKOMCTBO C OCHOBHBIMM NPHHIMIAMH cOOpa, aHamu3a M TPEICTaBICHHS
JAHHBIX W3 Pa3lWYHBIX cep XKU3HM O00mecTBa M TrocyaapcTBa MpHOOMIaeT
o0ydJaromuxcs K o0IIecTBEHHBIM HHTepecaM. M3ydeHne OCHOB KOMOMHATOPHKH
pa3BUBAET HABBIKY OpraHU3alMH Iepedopa 1 MoACYETa YMciia BAPUAHTOB, B TOM
Yuciie, B NPUKIAIHBIX 33JadaX. 3HAKOMCTBO C OCHOBaMH Teopuu TrpadoB
co3maéT MaTeMaTndecKui (yHmameHT s (GopMHUpOBaHMS KOMIICTEHIMH B
obnmacti wHPOpPMATHKM M LUPPOBBIX TexHoioruil. Ilomumo »3Toro, mHpHM
N3y4EHUH CTATHCTHKH M BEPOSTHOCTH 00OTaIal0TCs IIPEICTABICHUS yIaIInXCsl
O COBpEMEHHOH KapTHHE MHpa M METOJax €ro uccieqoBaHus, Gopmupyercs
MOHNMAaHUE pOJM CTATUCTUKM KaK MCTOYHHKA COLMAJIBHO 3HAYMMOH
nH(OpMALINK U 3aKJIa[bIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIIIICHHS.

B cooTBercTBMM € JaHHBIMH LENSMH B CTPYKTYPE NPOTpaMMBbl y4eOHOTO
Kypca «BeposATHOCTb M CTATHCTHKA» OCHOBHOM IIIKOJIBI BBIAEICHBI CIIEIYIONINE
coziepKarenbHO-MeToAnYeckiue  JuHUM:  «[IpeacraBneHne  JaHHBIX U
omycaTeNbHas CTATHCTHKA»; «BeposTHOCTE»; «JIEeMEHTHl KOMOMHATOPHKHY;
«BBeznenue B Teopuio rpaoBy.

Coneprxanue muHun «IIpencraBienue TaHHBIX U ONUCATENbHAs CTATUCTUKAY
CIY)KMT OCHOBOH 11 (pOpMHpOBaHMSI HABBIKOB pabOTHI ¢ MH(OpMaLUEn: OT
YTEHHsS W WHTEepHpeTaluu WH(opMaluuu, NpeicTaBIeHHOW B TaOnMiax, Ha
quarpaMmax u rpaukax g0 cOopa, Mpe[CTaBICHHS W aHalin3a JaHHBIX C
HCIOJIB30BAHUCM CTATUCTUYCCKUX XapPaKTCPUCTUK CPCIAHUX W PpaCCCUBAHMA.
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PabGoras ¢ nmaHHBIMHU, OOyuarolvecs y4arcsi CUMTHIBATH U MHTEPIPETUPOBATH
JlaHHbIE, BBIIBUraTh, apI'yMEHTUPOBATh U KPUTUKOBATh IIPOCTEHUILNE TUIIOTE3BL,
PasMBILUIATH Hall ()aKTOpaMH, BHI3bIBAIOIINMH U3MEHYUBOCTh, M OLICHUBATH UX
BIIMSIHME HA PACCMATPUBACMBbIE BEJIMUUHBI U ITPOLIECCHL.

HNHTyuTHBHOE NpEACTaBICHUE O CIY4aliHOW M3MEHUMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEN M TEHAEHLMH CTAaHOBUTCS MOTHUBUPYIOLIEH OCHOBOHM AJIs
U3y4EHHMs TEOpPUM BEpPOSATHOCTEH. bonblioe 3HaueHUE 34eCh HUMEIOT
NIPaKTUYECKUE  3aJlaHHusd, B  YAaCTHOCTU ONBITBI C  KIACCHYECKUMH
BEPOSITHOCTHBIMU MOJIEISIMHU.

[oHsiTHe BEpOSATHOCTH BBOIUTCS Kak Mepa IMPaBIONOAOOUS CIy4aidHOro
cooprtust. Ilpn m3yueHnn Kypca oOydaromiuecs: 3HAKOMATCS C MPOCTEHITMMU
METOAAMHU BBIYHCICHUSI BEPOSATHOCTEH B CIyYaWHBIX OKCIHEPUMEHTAX C
PaBHOBO3MOXKHBIMH 2JIEMEHTAPHBIMU HCXOJAaMH, BEPOSITHOCTHBIMU 3aKOHAMHU,
TO3BOJISIFOIIMMA CTaBUTh M pemaTh Oonee CIOXKHBIE 3agadl. B Kypc Bxomsr
HayvajJbHbIE IIPEICTABICHHA O CIy4alHBIX BEIWYMHAX W HX YHCIOBBIX
XapaKTEPUCTUKAX.

Taxoke B paMKax 3TOro Kypca OCyIIECTBIISICTCS 3HAKOMCTBO 00YJaIOIINXCS C
MHOXECTBAMH M OCHOBHBIMH  ONEpalUsIMH  HaJ  MHOXECTBAMH,
paccMaTpUBAIOTCS MPHUMEPbl NMPUMEHEHMs I pEIIeHUs 3a4ad, a TaKxkKe
UCTIONB30BAHMS B IPYTHX MAaTEMaTHIECKUX Kypcax M yu4eOHbBIX IpeIMeTax.

MECTO YYEBHOI'O KYPCA B YYEBEHOM IIVTAHE
B 7—9 xnaccax nzyyaercst Kypc «BeposSTHOCTb U CTaTUCTHKa», B KOTOPBIN
BXOZmAT pasfensl: «lIpeacraBieHne AaHHBIX W ONMCATENBHAS CTATHCTHKA;
«BeposiTHOCTBY; «JneMeHTb KOMOMHATOPHKI»; «BBenenue B Teopuio rpadosy.
Ha w3ydenue nanHoro Kypca oTBOOMT | ydeOHBIHM Yac B HEZENIO B TEUEHHE
KaX10T0 roga o0ydenwus, Bcero 102 yueOHBIX vaca.

COAEPKAHUE YYEBHOI'O KYPCA (ITO TOAJAM OBYUYEHUSA)
7 KJace

[IpencraBienne QaHHBIX B BUIE TaONHII, AUarpamMM, TpadUKOB. 3arloTHEHHIE
TaONUIl, YTEHHE W IIOCTPOCHHE IuarpaMM (CTOIOMKOBBIX (CTONOYATHIX) H
KpyroBbix). UteHne rpadukoB peaabHbIX IpoueccoB. M3Bieuenne nHdGopmanuu
13 MarpamMm U TaOJINII, NCTIONB30BAHUE M MHTEPIPETALUS JaHHBIX.

OmucatenpHasi CTaTHCTHKA: cpelHee apudMerndeckoe, MeauaHa, pa3Max,
HauOoIpIIee ¥ HAaMMEHbIICe 3HAUEHHUs Habopa YMCIOBBIX JaHHBIX. [IpuMmeps
CIy4aiiHON U3MEHYHUBOCTH.

CayyaifHBIH 9KCHIEpUMEHT (OIBIT) M CiydaiiHoe coObITHe. BeposTHOCTh H
4yacToTa. PoJIb MaJOBEpOSTHBIX M TNPAaKTUYECKH JOCTOBEPHBIX COOBITHH B
npupo/e U B odmiecTse. MoHeTa 1 UrpaibHasi KOCTh B TEOPUH BEPOSTHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepuinHbl. Yucno pédep M cymMMmapHas
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creneHb BepiunH. [Ipencrasienue o cszHocTH rpada. Lenn u nukoisl. [lytu B
rpadax. O6xox rpada (3iaepoB myTh). PelieHue 3a1a4 ¢ IOMOIIbI0 TpadoB.

8 kiace

MHOXeCTBO, »IEMEHT MHOXECTBA, IOAMHOXKecTBO. Omnepanuu Haj
MHOXECTBAaMHU: OObequHEeHUe, mepecedeHne. CBoiicTBa omepanuii  Hax
MHO)KECTBAMH: TIEPEMECTUTENBHOE, COYETATENbHOE, PaCIpEACIUTENbHOE,
BKIIOUeHHA. Vcnonp3oBaHue rpadMuecKoro MpeacTaBICHHS MHOXKECTB IS
OIMCaHMS PeasIbHBIX IPOLIECCOB U SBICHHUH, IPH PEIICHUH 3a]a4.

W3mepenune paccenBaHus MaHHBIX. JlyicniepcHs M CTaHIapTHOE OTKIOHEHHE
YHCIIOBBIX HA0OpPOB. JlnarpaMma pacceMBaHusL.

OneMeHTapHbIEe COOBITHSI ciy4aiiHoro ombita. CirydaliHple COOBITHSL
BepositHocTt  coOblTHH. OMBITEI C  PaBHOBO3MOXHBIMU  3JIEMEHTAPHBIMHU
coObitmsiMu.  CrydaiiHblii  BbIOOp. CBSI3b  MEXIY MaJOBEPOSTHBIMH U
TIPAaKTHYECKHU JIOCTOBEPHBIMH COOBITUSIMH B IIPHUPO/IE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa [epeBbEB: EAUHCTBEHHOCTh IIyTH, CYILECTBOBAaHUE
BUCSYEH BEPILUHBI, CBSI3b MEXAY YHCIOM BEpIIUH U yucioM pedep. [Ipasuio
yMHOXeHUs. Penienue 3a1a4 ¢ momomnisio rpados.

[MporuBononoxHeie coObiTHa. [uarpamma DOiinepa. OObenuHeHHE W
nepeceueHne coObiTHi. HecoBmectHble coObiTus. @Dopmyna crnoxeHus
BEPOATHOCTEH. Y ClIOBHAs BEPOSATHOCTh. [IpaBuno ymHoxeHus. HesaBucumslie
coObITHs. Pelienne 3aau Ha HaXOXJIEHHE BEPOSTHOCTEH C IOMOILBIO JiepeBa
CIIy4allHOT 0 SKCIIepUMeHTa, TuarpaMm Diepa.

9 Kaace

IIpencraBieHnne IaHHBIX B BUjJe TaOiui, auarpamMm, rpaduKoB,
MHTEpIpeTanys JaHHbIX. UTeHne U mocTpoeHue tabnuy, auarpamm, rpagukoB
110 p€aJIbHbIM JIaHHbBIM.

IepectanoBku u pakropuan. CoueTaHus U YUCIO COUeTaHUU. TpeyronbHUK
[Nackans. Pentenne 3aa4 ¢ uConb30BaHHEM KOMOMHATOPUKY.

I'eomerpuyeckas BeposTHOCTh. CiyyaiHbId BBIOOP TOYKHM M3 (DUTYpHI Ha
IUTOCKOCTH, U3 OTpe3Ka U U3 AYTU OKPYKHOCTH.

Ucnertanne. Ycenex n Heymaya. CepHsl UCHBITAHMH O MEPBOTO ycCIexa.
Cepust ucnbitanuii bepaymnn. BeposTHOoCTH cOOBITHII B cepuH HCHBITAaHHNA
beprymn.

CrnydaiiHast BeNMYWHA W pacmpeneneHue BeposTHOcTed. Ilpumepst
MaTEMaTHYECKOr0 OXHMJIAHUS KaK TEOPETUYECKOr0 CPEOHEr0 3HA4YeHHs
BENWYUHBL. MaTeMaTHuecKkoe OXHUIAHHE U JUCHEPCHUsS CIy4aliHOW BEIMYMHBI
«4HUCIO YCIEXOB B CEPUU UCTIBITaHUI bepHymmn».

[onsaTue o 3aKoHe OoNMBIIUX YHcel. V3MepeHne BepOsSTHOCTEH C TTOMOIIBIO
4acTOT. Ponb 1 3HaUeHNe 3aK0Ha OONMBIINX YUCET B IPHPOJE U O0IIECTBE.
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IIVIAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHUSI
MPUMEPHOM PABOYEN TPOTPAMMBI KYPCA
(IIO T'OJIAM OBYYEHUSI)

HpG,HMCTHBIG PE3yJabTaThl OCBOCHUA KypcCa <<B€p0$ITHOCTI) n CTaTUCTHKA» B
7—9 xnaccax XapaKTCPpU3yrTCa CICAYIOIIUMA YMCHUAMU.

7 KJIacc

8 kiace

YutaTh MHPOPMALIHIO, IPEACTABICHHYIO B TAONULIAX, HA THATPaMMaXx;
MPEACTAaBIATh JaHHBIE B BHIE TaOJUI, CTPOUTH JHArpaMMbl
(cTombukoBeIe (cTOMOUYATHIE) M KPYTOBBIC) IO MAaCCHBaM 3HAUCHHH.
OmucelBaTh W HMHTEPIPETHPOBATH pealbHble YHUCIOBHIC NaHHEIE,
IIpeCTaBIICHHBIE B TAOIHUIIAX, HA AUarpaMmax, rpadukax.
Ucnonb3oBath  mis ONUCaHWs  JAHHBIX  CTaTHCTHYECKUE
XapaKTEePUCTHKH: cpelHee apudMeTnyeckoe, MeraHa, HanOoIbIIee 1
HauMEHbLIee 3HAYCHHS], pa3Max.

MMeth npeacTaBiieHne o ClydaiiHOM H3MEHUMBOCTH Ha IIPUMEpax LEH,
¢u3MYeCKnX BENMYMH, AHTPONOMETPUYECKUX JAHHBIX; HMETb
NIPEACTABIEHUE O CTATUCTUYECKON YCTOMUNBOCTH.

U3Bnekath W mpeoOpa3oBBIBaTH MH(OPMAIMIO, NMPEACTABICHHYIO B
Buje Tabiul, AuarpaMm, rpadUKoOB; NPEACTABIATH NaHHbIE B BHIC
TaOJIHII, AUArpaMm, TPaPIKOB.

OmnuceiBaTh JaHHBIE C IIOMOIIBIO CTATHCTHYECKUX IIOKa3aTelei:
CpeHUX 3HAYCHHWIl W Mep pacceuBaHus (pa3Max, HHCIEPCHS H
CTaHJapPTHOE OTKIIOHCHHE).

HaxomuTe 4acTOTHl YMCIOBBIX 3HAYECHHI U YacCTOTHI COOBITHH, B TOM
YHCIIe 110 Pe3yJibTaTaM U3MEPEHUH 1 HaOIIOIeHN.

Haxomute BepoOSTHOCTM Ciyd4alHBIX COOBITHH B OIBITaX, 3Has
BEPOSTHOCTH DJIEMEHTAPHBIX COOBITHH, B TOM YHCJIE B OIBITaX C
PaBHOBO3MO)KHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Ucnonb3oBaTh  rpaduyeckne  MOJENW:  JIEPEBO  CIydaiHOro
9KCIIEPUMEHTa, IMarpaMmbl Diiepa, YiCcIoBas npsmas.

OmnepupoBaTh MOHATHUSMH: MHOXECTBO, TOJAMHOXECTBO; BBIMOIHSTH
onepanvd  HaJ ~ MHOXKECTBAaMU:  OOBEIUMHEHHE, IEePEeceUcHUE;
TIEPEYHCIIATh SJIEMEHTHl MHOXKECTB; IIPUMEHSATH CBOMCTBA MHOXKECTB.
Hcnone3oBaTth rpaduueckoe IpeiCTaBICHUE MHOXKECTB M CBA3EH
MEXly HUMH JJIsl OITMCAHUsI TIPOI[ECCOB U SIBJIICHHI, B TOM YHCIIE TIPU
peLIeHuH 3a1a4 U3 IpYruxX y4eOHBIX MPEAMETOB U KypPCOB.
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9 Kaace

W3Bnekath 1 npeoOpa3oBbIBaTh MH(OPMAIHMIO, TPECTABICHHYIO B
pa3MYHBIX HMCTOYHHMKAaxX B BHUJE TaONML, AHarpamM, rpaguKoB;
MIPEACTABIIATH IJaHHBIE B BUJIE TaOJIHIL, THarpaMM, rpaKoB.

Pemiate 3amaun opraHn30BaHHBIM IepeOOpOM BapHAHTOB, a TaKXKeE C
HCIIOJIB30BaAHHUCM KOM6I/IHaTOpHI)IX MpaBuI U METO/IOB.

Wcnonp3oBaTh OIMUCaTCIIbHBIC XapaKTCPpUCTUKU JUIA MacCCHBOB
YHCIOBBIX JaHHBIX, B TOM 4YHCIEC CPEAHHUEC 3HAYCHUA W MEPLI
pacceruBaHMsI.

HaxomuTh 4acTOTBl 3HA4EHUH M 4YACTOTBI COOBITHSA, B TOM 4YHCIIE
MOTB3YSICh PE3YJIbTaTaAMU TPOBEAEHHBIX M3MEPEHUIA U HAOIIOCHAT.
HaxonnTs BEepOSITHOCTH CITyJaHBIX COOBITHI B W3Y4EHHBIX OIBITAX, B
TOM 4YHCIE B ONBITaX C PaBHOBO3MOXHBIMH 3IIEMEHTAPHBIMHU
COOBITHSIMH, B CEpHSAX HCHBITAHHHA IO IIEPBOrO YCIEXa, B CEPHAX
ucnelTaHui beprymnu.

Wmers mpezncraBieHne O CIydailHOW BEHMYMHE M O PACIpPECIICHUH
BEPOSITHOCTEM.

Vmers mpencraBiieHHe O 3aKOHE OONBIINX YHCEN KaK O MPOSIBICHUN
3aKOHOMEPHOCTH B CIY4ailHOM WM3MEHYMBOCTH M O POJIM 3aKOHA
OOJBIINX YKCEN B IIPUPOJIE U OOIIECTBE.
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TEMATUYECKOE INIAHUPOBAHHUE YYEBHOI'O
KYPCA (IIO 'OOAM OBYYEHMUS)

7 kaacc (He meHee 34 u)

Ha3panue
pa3nena (TeMbl)
(4H4CJI0 YacoB)

OcHOBHOe coJep:kaHHe

XapakTepucTHKA [eATeIbHOCTH 00y4aloumuxcs

MeJIaHBbI.
[IpakTuueckas
3HAYCHHSY.
HanGonbiiee 1 HauMeHbIEe 3HAUCHUS
4uciaoBoro Habopa. Pazmax.

pabora «Cpennue

[peacrasienne [IpencraBneHne MAaHHBIX B TaOmUIaX. OcBauBaTh CHOCOObI MPEICTABICHHUSA CTATUCTUYCCKHUX
JAHHBIX l_[paKTl/IquKI/Ie BBIYHCIICHUS 1o JAHHBIX W YHCJIIOBBIX MACCHBOB C IIOMOIIBIO Ta6J'II/ILl )41
(7 9) TaONMYHBIM  JaHHBIM. V3BieueHne w JarpaMM C HCIIOJIb30BAHUEM aKTYallbHBIX M BaKHBIX
MHTEpIpETals  TAaONUYHBIX  JaHHBIX. JAHHBIX  (OeMorpaduueckue  JaHHbBIC, IMPOM3BOJICTBO
Ipakrnueckass  pabota « TaGuIHIBD). NPOMBIIICHHOH M  CEIBCKOXO3SIHCTBEHHONW —IPOIYKIHH,
I'paduueckoe MpencTaBleHUe JaHHLIX B | OOIIECTBEHHBIE M NPUPOIHBIC ABICHHUSA).
BHJIE KPYTOBBIX, CTOJIOUKOBBIX H3yyaTb MeTo/AbI pabOThI C TAOTHMYHBIMU U IPa)UICCKIMU
(crombuareix) auarpamMm. UreHue U NPEJCTAaBICHUSIMA ~ JAQHHBIX € MOMOINBIO  IH(POBBIX
[IOCTPOCHUE JIarpamMM. Tpumepst pecypcoB B X0fi¢ MPAKTHIECKHX PaboT.
nemMorpadhuIecKux JHarpamMM.
[Tpaktuyeckas padora «/luarpammbny
OnucarejbHast Yucnossle HaOOpBI. Cpennee | OcBamBaThb  NOHATHSA.  4MUCIOBOM  Habop,  Mepa
CTATHCTHKA apuQmeTHIecKoe. LeHTPAJILHONH TEHJEGHIHMH (Mepa [EeHTpa), B TOM YHCIEe
(8 u) Meuana unciioBoro Habopa. YCTORYMBOCTE | CPelHEe apupMEeTHIECKoe, MEIMaHa.

OnuchiBaTh  CTaTHCTUYECKHE JAHHBIE C  MOMOIIBIO
cpexHero apu(MeTHIeCKOro ¥ MeiuaHbl. Pemars 3agaqn.
Hzyyarh cBOMCTBAa CpeIHMX, B TOM YHUCIE C MOMOIIbIO
1M(PPOBBIX PECYPCOB, B X0/l MPAKTHYECKUX PadoT.

OcBanBaTh MNOHSATHSI. HauOOJbIICE M HAUMCHBIICE
3HAYCHUS YHCIIOBOTO MAaCCHBa, pa3Max.

Pemars 3amaun Ha BBIOOp CHOCO0a ONMMCAHUS JaHHBIX B
COOTBECTCTBUU C l'lpPIpO)IOI\/'I JAaHHBIX u aueraMu
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HCCICI0OBAaHUA.

Cayuvaiinas
N3MEHYHBOCTh
(6w

CrnydaiiHas W3MEHYHBOCTH (IPUMEPHI).
Yacrora 3HaYeHWH B MacCHBE JaHHBIX.
I'pynnuposka. ['ucrorpaMMsl.
[Ipaktnueckas  pabora
N3MEHUYHBOCTBY.

«CrnyyqaiiHas

OcBauBaTh NOHATHS: YaCTOTA 3HAYCHUI B MACCUBE JAHHBIX,
TPYIIUPOBKA JAaHHBIX, THCTOTPAMMA.

CTpouth W aHAJIM3HPOBATH TUCTOTPAMMEBI, MOAOMPATH
NOJXOISALIUH 1Iar TPYNIUPOBKY.

OcBauBath rpadMuecKue MPEJCTABICHHS Pa3HBIX BHUJIOB
ClIyd4allHOM M3MEHYMBOCTH, B TOM YHCJIE C MHOMOLIbIO
IIU(POBBIX PECYPCOB, B X0/I€ MPAKTHICCKON pabOTHI.

BgeneHue B TeopHIo
rpagos
(4

I'pad, Bepmmna, pedbpo. [IpencraBnenue
3ajaun ¢ nomouplo rpada. CreneHb
(BaJeHTHOCTH) BepmIHHBL. Yncio pédep n
cyMMapHasi cTemneHb BepunH. Llens u
muki. ITyrs B rpade. IIpencrasienne o
cBsi3HOCTH rpada. O6xox rpada (siepos
MyTh). [IpencraBnenue 00
OpPHEHTHUPOBAHHBIX rpadax.

OcBauBaTh NOHATHUSA: Tpad, BepmunHa rpada, pedpo rpada,
CcTeneHb (BaJICHTHOCTh BEPILINHbI), LEMb U LUK

OcBauBaTh NOHSATHS: IyTh B rpade, SiIepoB myTb, 00X0.1
rpada, OpueHTUPOBaHHbIIT rpad.

Pemarp 3a1a4u Ha IOKCK CyMMBI CTETICHEH BepIINH rpada,
Ha T[OMCK obxoma rpada, Ha HOMCK IIyTed B
OpHEHTHPOBAHHBIX rpadax.

OcBauBaTh CHOCOOBI TIPSJCTABICHUS 3a1a4 M3 Kypca
anreOpbl, TEOMETPUM, TEOPUHM BEPOSTHOCTEH, JIPYTHX
NpeMETOB ¢ ToMoupio rpadoB  (KapThl, CXEMBI,
ANIEKTPHYECKUE LerH, (yHKIHOHAIBHBIE COOTBETCTBHS) Ha
npuMepax.

BepositrHocThb U
4acToTa cJy4aiiHoro
cOOBITHA

(4

Ciry4galfHBIH OIIBIT U CITydaifHOe COOBITHE.
BepositHOCTS M YacToTa coObiTus. Ponb
MaJIOBEpPOSTHBIX u MIPAKTUYECKU
JIOCTOBEPHBIX COOBITHH B TPHPOAE H B
obmiecTBe. MoHeTa ¥ UrpajbHasi KOCTh B
TEOPHU BEPOSTHOCTEH.
[IpakTuueckas pabota
BBIMAJICHUS OpIIa»

«Yacrora

OcBauBaTh HOHSITHS: CIIydalHbIi ONBIT U CIy4alHOE
COOBITHE, MAallOBEPOSTHOE M TPAKTUYECKH JOCTOBEPHOE
coOBITHE.

M3y4aTh 3HAUNMOCTH MATOBEPOATHBIX COOBITHI B IPHPOJIE
1 o0IIecTBe Ha BaKHBIX IpUMEpax (aBapHH, HeCYACTHbIC
cllydad, 3aluTa IepCOHaJIbHON WH(pOpManny, neperada
JTAHHBIX).

M3zyyarb ponb KIaCCHYECKMX BEPOSITHOCTHBIX MOJENEH
(MoHeTa, urpabHast KOCTh) B TCOPUH BEPOSITHOCTEH.
HabuaionaTh M M3yYaTh YacTOTY COOBITHH B TNPOCTHIX
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9KCIIEPIMEHTAaX, B TOM 4YHCJIE C MOMOIIBIO HU(POBIX
PECypCoB, B X0J1€ IPAKTUYECKOI pabOTHI.

O00011eHIe, KOHTPOJIb

6w

IpencraBnenne gaHHbX. OnmcarenbHas
CTAaTUCTHKA. BeposSTHOCTh CIIydaifHOTO
COOBITHS.

IToBTOPATH M3y4YEHHOE U BLICTPAUBATH CUCTEMY 3HAHUIA.
Pemars 3aa4m Ha npesCTaBICHUE U ONUCAHUE JAaHHBIX C
MOMOIIBIO  M3YYCHHBIX  Xapakrepuctuk. OOcy:xkaaTh
NpUMepbl  CIy4alHBIX COOBITHH, MAaJOBEPOATHBIX W
MPaKTHYECKH JIOCTOBEPHBIX CITy4YaifHBIX COOBITHI, X POJIU B
TIPUPOJIEC U )KU3HU YEIOBEKA.
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Kjaacc (He meHee 34 u)

Ha3Banue
pa3aena (TeMbl)
(4MCJI0 YacoB)

OcHoBHOe coep:kaHne

XapakTepHCTHKA AesITeIbHOCTH 00y4aroluxcs

IloBTOpenue kypca 7
KJiacca

HpeﬂCTaBHeHI/Ie naHHbIX. OnucaTenbHAs
CTAaTHUCTHKA. CnyqaﬁHa;{ HU3MECHYHUBOCTD.

HOBTOpﬂTb U3YUYCHHOC U BBICTPAUBATDH CUCTEMY 3HAHUM.
Pemarpb 3agaun Ha TNPEACTABICHUE U ONMUCAHUE NAaHHBIX C

(4 v) Cpenaue uncnoBoro Habopa. MOMOIIIBIO H3y4YCHHBIX XapaKTepHCTHK. Pemare 3axaun Ha
Cuydaiinpie  coObITHs. BepositHOCTH W | TIPEJCTaBI€HHE TIPYNIMPOBAHHBIX aHHBIX M OIHCAHUE
gacToThl. Kiaccuueckue MoIenu TEOpHU CiTy4allHOM U3MEHYUBOCTH.

BEPOSITHOCTEH: MOHETa W  HIpajbHas Pemiarp 3ajaud Ha ONpPEICIICHHE YAaCTOThI CIyYalHBIX

KOCTb. cOOBITHH, OOCYKICHHE TNPHUMEPOB CIIyYalHBIX COOBITHIA,
MaJIOBEPOATHBIX U MPAKTUYECKHU NOCTOBEPHBIX CJ'Iy'-{aﬁHbIX
COOBITHIA, MX POJIM B IPUPOJIC U KU3HHU YECIOBEKA.

OnucarejbHas OtknoneHusi.  J{UCTIEpCUsl  YIHUCIOBOTO OcBauBaTh MOHATHA: JUCIEPCHS UM CTaHIApPTHOE

CTATHCTHKA. Habopa.  CraHmapTHOe  OTKJIOHEHHE OTKJIOHCHHE, WCIIOIb30BaTh O3TH XapaKTePUCTHKU IS

PaccenBaHue JaHHBIX YUCIIOBOTO Habopa. JluarpamMmbl OIMCAHMS PaCCEHBAHMS JAHHBIX.

(4 v) paccerBaHusl. BbIaBUTraTh runoTe3bl 06 OTCYTCTBHU WM HAJIMYUM CBSI3H

10 JMarpaMmam pacCCuBaHUs.
CTpOl/ITb JuarpaMmbl  pacCe€rBaHUA IO  HMCIOIIUMCA
JAHHBIM, B TOM YHCJIE C IIOMOIIBIO KOMIIBIOTEPA.

MHo:xecTBa
(CR))

MHoXecTBO, MOAMHOXKeCTBO. Omnepanuu
HaJl MHOXKECTBaMHU: o0beMHeHHE,
nepeceyeHue, JOMOIHEHHE.

CpoiicTBa omepanuii HaJ MHOMXECTBAMM:
MIEPEMECTHUTENBHOE, COYETATENBHOE,
pacnpeeTUTeNbHOE, BKIIOUEHHS.

I'paduueckoe MpeaCTaBICHHE MHOKECTB.

OcBauBaTh TOHSITHS: MHOXECTBO, 3JICMCHT MHOXECTBA,

IO IMHOKECTBO.
BhInoJHATH onepauuu HaJ MHOYKECTBAMH:
00bEIMHEHNE, TTEPECCUCHHUE, TOTIOTHEHHE.

Hcnoan3oBaTh CBOICTBA: TIEPEMECTUTENILHOE,
COYETaTEeIIbHOE, pacnpeaenuTensHoe, BKJIIOUECHHUSI.

Hcnoan3oBarh l'pa(i)H‘{eCKOC MpeACTaBJICHUE MHOXKECTB
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NpH ONHMCAaHUM pEaNbHBIX TPOIECCOB U SBIEHUH, INpH
pEIICHNY 3a/1a4d M3 APYTUX YIeOHBIX IIPEIMETOB H KYPCOB.

BepositHocTh
CJIy4aiiHOTO COOLITHS
(6 )

DnemeHTapable  coObiTus.  CriydaiiHble
COOBITHS. braronpusTcTByronme
dIeMeHTapHele  coObITui.  BepostHocTn

coObITHi. OmBITEL ¢ PaBHOBO3MOYKHBIMHU
3JIeMEHTapHBIMU COOBITHAMU. CllyyaiiHbIN
BBIOOD.

OcBauBaTh NOHATHS: JIIEMEHTApHOE COOBITHE, CITy9aitHOE
COOBITHE KaK  COBOKYITHOCTH  OJaromnpusTCTBYIOIINX
3JIEMEHTApHBIX COOBITHH, PABHOBO3MO>KHEIE SJIEMEHTapHEIC
COOBITHS.

Pemars 3a1a4n Ha BEIYHCIICHHE BEPOSITHOCTEH COOBITHIA 11O
BEPOSITHOCTSIM DJIEMEHTAPHBIX COOBITHI CIIy4aifHOTO OIbITA.

Ipaktudeckas  pabora  «OneIThI ¢ Pemars 3a1aun Ha BEIYMCIIEHUE BEPOSITHOCTEH COOBITUH B
PaBHOBO3MOKHBIMU 3JIEMEHTapHBIMHU OIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITHSIMH, B
COOBITHSMUY. TOM YHUCIIE C IOMOLIBIO KOMIIBIOTEPA.
IlpoBoauTh MW H3y4YaTh ONBITHI C PAaBHOBO3MOKHBIMU
SJIEMEHTapHBEIMH  COOBITUAMHU (C HCIONB30BAaHHMEM MOHET,
WTpaNbHBIX ~ KOCTEH, JApYruX Mojeneid) B Xoxe
MPaKTHYCCKON pabOTHI.
BBegenne B Teopuio Jlepeso. CaoiicTBa JepeBa: OcBanBaTh NOHATHS: IePEBO Kak rpad Oe3 nuKIia, BUCSIas
rpagos €IMHCTBEHHOCTb IIyTH, CYIIECTBOBAHUE BepIINHA (JIUCT), BETBb JIpeBa, MyTh B JEPEBE, AUAMETP

(4w

BUCSIYEH BEPUIMHBI, CBA3b MEXKY YHCIOM
BepmuH W uucioMm pébep. [lpasmio
YMHOXKEHUSI.

JiepeBa.
Hzyuarb cBolicTBa JepeBa: CyYIIECTBOBAHHE BUCSUEH
BEPIIHHBI, €IMHCTBEHHOCTB ITyTH MEX Ty AByMsI BEpPLIMHAMH,
CBSI3b METy YHCJIOM BEPIIHH U YHCIOM pEbep.

Pemarsb 3a1aun Ha MOMCK U IEpeUMCICHNUE MTyTEN B IepeBe,
OIIpe/IeNIeHNe Yucia BeplIMH win pédep B zepese, 00Xo0x
OMHApHOTO JiepeBa, B TOM YHCIIE C NIPUMEHEHHEM HpaBHIiIa
YMHOKCHHUSL.

Cayuyaiinple coObITHS

(8w

[poruBomnonoxHoe cobbITHe. [Inarpamma
Diinepa. OObenMHEHHE W TepecevyeHHe

OcBauBaTh TOHATHS. B3aUMHO IPOTHBOIIOJIOKHEIC
COOBITHS, OIEepalMi HaJ COOBITUAMH, OOBEOUHEHHE H

coObiTuii.  HecoBMecTHbIE — COOBITHSL. nepeceycHue CoObITHIA, auarpamma Oisiepa (Dilnepa—
®dopmyna  CIOXKEHHS  BEPOSTHOCTEH. Benna), coBMecTHBIE M HECOBMECTHBIE COOBITHSI.
[IpaBwio  YMHOXEHHS _ BEPOSTHOCTEIA. H3yuyaTh TeopeMbl O BEpPOATHOCTH OOBEIMHEHHS JABYX
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YcnoHas
COOBITHS.

BEpOATHOCTh. He3aBucumble

IIpencrasnenue

OKCIICPUMCHTA B BUJIC I€PEBA

CITy4aiiHOr O

coOBITHI ((DOPMYITBI CIIOKEHHUS BEPOSITHOCTEIH).

Pemars 3agaum, B TOM 4YHCIE TEKCTOBBIC 3aJaud Ha
OIIpE/ICICHHE BEPOSITHOCTEH OOBEIMHEHHS M TepeceueHus
COOBITHI C TOMOLIBIO YUCIOBOM MPSMOH, quarpamMm Dinepa,
(hOpMyITBI CIIOXKEHUS BEPOSITHOCTECH.

OcBauBarth NOHSATHS: HPaBUIO YMHOKEHHS
BEPOSITHOCTEH, YCIOBHAsi BEPOSITHOCTb, HE3aBHCHMBIE
COOBITHS IEPEBO CITy4aiHOTO OITBITA.

H3syuyars  cBoiictBa  (OmpeAeieHUs)  HE3aBHCHUMBIX
COOBITHIA.

Pemiarp 3aauM Ha ONPEACICHHE M MHCIOJIb30BaHHE
HE3aBHUCHUMBIX COOBITHIA.

Pemars 3agaum Ha TOHMCK BEPOATHOCTEH, B TOM 4HCIE
YCIIOBHBIX, C MCIIOJIB30BAHIEM JICpEBa CIYYaiHOTO OIIBITA.

O0o00meHne, KOHTPOJIb
(4

[IpencraBnenne naHHbIX. OnucaTenbHas

CTaTUCTHUKA. I'pader.
CIy4aitHOro COOBITHSL.
KOMOWHATOPUKH.

BepositHOoCTh
DJIeMEeHTBI

HOBTOpﬂTb H3YYCHHOC U BBICTPANMBATHL CHCTEMY 3HAHUA |

Pemars 3agaun Ha IIpeACTAaBICHUE U OMHCAHNE JTaHHBIX C
MIOMOIIBIO U3YYEHHBIX XapakTepucTuk. Pemars 3agaum c
npuMeHeHneM rpados.

Pemarsb 3aga4n Ha HaX0XKJIEHUE BEPOSTHOCTHU CIy4altHOTO
COG])ITI/ISI IO BEPOATHOCTAM 3JIEMCHTAPHBIX CO6LITI/II>'I, B TOM
4lcl€e B ONBITAX C PAaBHOBO3MOXKHBIMU 3JIEMEHTapPHBIMU
COOBITHSAMHU.

Pemiats  3agaum  Ha  HaXOXXIEHUE  BEPOSTHOCTEH
O0beTWHEHHS M IepeceueHHs COOBITWH, B TOM YHCIe
HE3aBHCHMBIX, c UCTIONb30BaHHEM rpaduyeckux
IPEeACTaBICHUN U JAepeBa CIIy4aifHOrO OIIbITa.

Pemars 3amaum Ha nepednciIeHHe KOMOMHAIMH (dncia
MEepPEeCTaHOBOK, UHCIAa COYETaHWH), Ha HaXOXKACHHE
BEPOSITHOCTEH COOBITHII ¢ MPUMEHEHHEM KOMOWHATOPUKH, B
TOM YHCIIe C MICTIOJIL30BAHMUEM TpeyroiabHuKa ITackaims
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Kjaacc (He meHee 34 )

Ha3Banue
pa3aena (TeMbl)
(4MCJI0 YacoB)

OcHoBHOe coep:kaHne

XapakTepHCTHKA AesITeIbHOCTH 00y4aroluxcs

IMoBTOpenue kypea 8
KJacca
(4w

[Ipencrasienne naHHBIX. OnucaTenbHAs
craructuka. Omnepanuu HaJ COOBITHSAMH.
HesaBucumMocTsb COOBITHIA

HOBTOpﬂTb H3YUYCHHOC U BBICTPAUMBATHL CHCTEMY 3HAHWH,

Pemars 3a1auu Ha npeCTaBICHNE U ONTUCAHUE JAHHBIX.
Pemate,  3amaum  Ha  HaXOXKICHHE  BEPOSTHOCTEH
OOBCAMHEHHS W TMepeceyeHHs COOBITHH, B TOM YHCIE
HE3aBHCUMBIX, c HCIIO0JIb30BAHUEM rpadu4ecKux
MPEICTABICHUI U JIepeBa CIY4allHOTO OIIbITA.

Pemars 3agaum Ha mepeduciIcHHE KOMOMHALMHA (Yucia
[IePEeCTaHOBOK, YHCIa COYETaHWH), Ha HaXOXKICHHE
BEPOSTHOCTEH COOBITHH ¢ MPUMEHEHHEM KOMOWHATOPHKH, B
TOM YHCIIE C UCTIONB30BaHIEM TPeyrojbHUKa [lackas.

DJ1IeMEHTbI
KOMOUHATOPUKHU
(4w

KoMOunaTopHOE MNpaBUIO YMHOMEHHUS.
[lepecranoBku. @akropuan. Coyeranus u
ymcio couetanuil. TpeyronpHuk [lackans.
Ipakrtnueckass padora  «BrruucieHue
BEPOSTHOCTEH c HCIIOJIb30BaHHEM
KOMOMHATOPHBIX (PYHKIMK 3JIEKTPOHHBIX
TaOJIUID.

OcBauBaThb  MOHSITHSA: KOMOHHATOPHOE  MPABHUIIO
YMHOXCHUS, YIOPSOOYCHHAs Tapa, TpPOWKa OOBEKTOB,
MepecTaHOBKa, (aKTOpHal 4YHUCIa, COYETAHHE, YHUCIIO
coueTaHui, TpeyronbHuk [lackans.

Pemars 3agayu Ha TepeUNCICHUE YHIOPSIIOYCHHBIX Tap,
TPOEK, TEPEUYHCIIEHHE MEePEeCTaHOBOK M  COYETAHHUH
JJIEMEHTOB PA3IIYHBIX MHOYKECTB.

Pemarp 3ajaum Ha NpUMEHEHHE YHUCIIAa COYETAaHUN B
anredpe (cokpaménHoe yMHoXkeHue, 6nHoM HproToHa).
Pemath, mnpumeHssi KOMOWHATOPUKY, 3aJa4yd  Ha
BBIYUCIICHHE BEPOATHOCTEH, B TOM YHCIE C MOMOUIBIO
3JIEKTPOHHBIX TAOJIHUI] B XOJI€ MPAKTHUECKON pabOTHI.

88



I'eomerpuueckas
BEPOSAATHOCTH
(4w

[eomerpuyeckas BeposTHOCTh. CydaifHbIH
BBIOOP TOUKH 13 (PUTyphI HA IIIOCKOCTH, U3
OTpe3Ka, U3 IyI'l OKPY>KHOCTH

OcBauBaTh  NOHSAATHE  TEOMETPHYECKOH  BEPOATHOCTH.
Pemars 3a1a4un Ha HaXOXKJCHUE BEPOSITHOCTEH B ONBITAX,
TIPE/ICTABUMBIX KaK BHIOOp TOYEK U3 MHOTOYTOJIBHHKA, KpyTa,
OTpe3Ka WM TYTH OKPYKHOCTH, YHCIOBOTO IIPOMEXKYTKA

HUcnbitanus bepnynin
61

Hcnbitanne. Yenex u Heypada. Cepus
UCIBITAHUI 10 HEePBOTo ycrexa.
Hcneitanus  bepuymm.  BeposTHocTH
COOBITHI B CepUM MCHBITaHUN BepHym.
[IpaxTuueckas pabora  «McobITaHus
bepuynau».

OcBanBaTh NOHSATHS: UCIIBITAHNE, YJIEMEHTApPHOE COOBITHE
B HcObITaHMH (yCIeX W HEyAada), Cepusl HCIBITaHMH,
HACTYIUICHUE NIEpPBOro ycrexa (Heynadu), Cepusl UCIBITAHUH
Bepnymu.

Pemars 3aga4n Ha HAXOXKICHUE BEPOSITHOCTEH COOBITHI B
CepUM HUCHBITAaHUHA 10 NEpBOro ycrexa, B TOM 4YHCIE C

TMpUMEHEeHHeM  (GOpMyIsl  CyMMBI ~ T'€OMETPHYECKOH
MPOTPECCHH.
Pemars 3agaum  Ha  HaXOXJCHHE  BEPOSTHOCTEH

SIIEMEHTApHBIX COOBITHI B CepHy MCIBITaHui bepmymm, Ha
HAaXO0KAECHUE BEPOSITHOCTH ONPEAENIEHHOTO YUCIIAa YCIEX0B B
cepun  ucnbltaHuil  bepuynnu.  M3ydyate B Xxome
npakTuyeckoid padoTbl, B TOM UHCIE C IIOMOIIBIO
IM(MPOBBIX PECYPCOB, CBOMCTBA BEPOATHOCTH B CEPHU
ucnbITaHui beprymy.

CayyaiiHasi BeJHYHHA
69

CrnydaiiHasg BelMYMHA M pacHpeieeHue
BEPOSITHOCTEH. Maremarnueckoe
OKMJAHWE U JuCHepcust  ciaydaiHon
BCJIMYUHBI. HpI/IMepr MaTeMaTUu4CeCKOro
OKUJIaHUS KaK TEOPETHYECKOrO CPEIHEro
3HAUEHNUs BETTMINHEL

IMonstTne o 3akoHE OONBIIMX YHCEIN.
H3mepenue BEpOATHOCTEN € MOMOLIbIO
gacTtoT. IlprMeHeHne 3aKoHa OOJIBIINX
YHCETL.

OcBONTbL TOHSITHS: CIydaifHas BeIMYMHA, 3HAUCHUE
Clly4aliHOM BEJIMUYMHBI, paclpeieJICHUE BEPOSITHOCTEH.
M3yyare u  o00cyxRIaThb OpUMEPbl JUCKPETHBIX U
HETIPEPBIBHBIX CIyYallHBIX BEIMYMH (POCT, BEC UEIOBEKA,
YUCIEHHOCTh HACENEHMs, IPYrHe M3MEHUMBBIE BEMUHHBI,
paccMaTpuBaBIIMecss B Kypce CTaTHCTHUKH), MOJEIBHBIX
CITy9aifHBIX BETTMIHH, CBI3aHHBIX CO CITyJaiHBIMH OTIBITAMU
(Opocanne MOHETBI, WMIPaJbHON KOCTH, CO CIIy4ailHbIM
BEIOOPOM H T. II.).
OcBauBarb  NOHSITHSA!

MaTEMaTU4YCCKOC O0XXHIaHHUC
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CIIy4aifiHO! BEJIMYMHBI KaK TEOPETHYECKOE Cpe/iHee 3HAYCHHUE,
JucrepcHs CllydalHOW BEIMYUHBI KaK aHAJOI JUCIIEPCUU
YHCIOBOTO HabOpa.

Pemiars 3agjaum  Ha BBIUMCICHHE MaTEMaTH4YeCKOI'O
OKUJIaHUA U JUCTIEPCUM AUCKPETHOH CilydaiiHON BEIUYUHBI
MO 3aJaHHOMY pacHpejeleHHIo, B TOM 4HCIE 3ajad,
CBS3aHHBIX CO CTPaXOBAaHUEM U JOTEPESIMU.

3HAKOMHTBCSI C MaTeMaTHYeCKUM  OXHAAHHEM |
JIUCTIEpCUEd HEKOTOPBIX paclpeieieHnid, B TOM UHUCIIe
pacipeencHusl ClydyaHOW BEJIMYMHBI «UHUCIIO YCIICXOBY
B cepud ucnbiTannii beprymmu. U3yyaTh 4acToTy COOBITHA
B IOBTOPSIIOILMXCSl CIOYYalHBIX OIBITaX KakK CIIydallHYyo
BEJIMYUHY.

3HakoMHUTbCSl ¢ 3aKOHOM Oonbmmx uucend (B ¢opme
BepHymnnm): mpu 00JIBIIOM YUCIIE ONBITOB YacTOTA COOBITHUS
OIM3Ka K €r0 BePOSITHOCTH.

Pemars 3a7a4un Ha H3MepeHHEe BEPOSITHOCTEH C MMOMOIIBIO
4acToT.

ObcyxaaTh poiib 3aKOHA OOJIBLIMX YHCET B 00OOCHOBaHUH
YaCTOTHOTO METO/Ia U3MEPEHHS BEPOSITHOCTEH.

OO0cyxkaaTh 3aKOH OOJNBIIMX YHCET KaK MPOSBICHHE
CTaTHCTUYECKOH YCTOHYNBOCTH B M3MEHYHBBIX SBICHUSX, POJIb
3aKOHa OOJIBIINX YHCEN B IIPUPOJE U B KM3HHU YEIOBEKA.

O0o0meHne, KOHTPOJb
(10 u)

[pencraBnenne naHHBIX. OnmcarenbHas
CTaTUCTHUKA. BeposiTHOCTH  ciydaiiHOro
COOBITHA. DJIEMEHTHl KOMOHMHATOPHUKH.
Ciry4aliHble BETMYMHBI U pactpe/IeIeH s

IloBTOPATHL W3yUYCHHOE ¥ BBICTPAMBATH CHCTEMY
3HAHUH.

Pemars 3a1aun Ha IpeCTaBICHIE U OIICAHUE JAHHBIX.
Pemars 3a1aun Ha HaXOXKJICHUE BEPOSITHOCTEH COOBITHIA, B
TOM YHCJIE B OIBITaX C PABHOBO3MO)KHBIMH 3JIEMEHTAPHBIMH
COOBITHSAMH, BEPOSTHOCTEH OOBEAWHEHUS U IEPECEUCHUs
COOBITHH, BBIYHCIISTH BEPOSTHOCTH B OIBITAX C CEPHSIMHU
CITy4alHBIX UCTIBITAHHA.
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